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indicator 


Microphone 


The exclusive 


from ALTRONICS 


YOU CAN USE THE INPHONE 
HANDSET UP TO 250 METRES 
FROM THE BASE UNIT. 


INPHONE is quite simply the finest 
cordless phone available. No other 
cordless phone has the quality, 
security and the features at 
anywhere near an affordable 
price of Inphone. 


In Business a busy 

executive can take the 
INPHONE around the 
factory, warehouse, 
showroom, sales yard or 
construction site, or into 
the car park, and not mis 
deal! Also INPHONE is id. 
for use in restaurants. 


At Home you can keep in touch 
around the swimming pool. (Please 
note the equipment is not water 
proof). In the garden. Under the 
car. While watching T.V. In 
the bathroom. In bed. Or next 
door when you're playing 
cards or having Mode switch 

a Barbecue with 
your neighbours. 


In Sport on the field, c 
track, the gym, around th 
swimming pool, Lifesavei 
on the beach, etc. 


Altronics INPHONE is 
phone freedom in 
hundreds of your 
everyday situations. 


mpHone 


Available from Altronics Perth and authorised dealers throughout Australia. 
















hrk^I 


THIS MONTH’S 
COVER 

Get ready for the next del¬ 
uge by building our very 
clever electronic rain 
gauge. It even empties itself 
to save you from getting 
wet. Details page 58. 



Features 

10 ELECTRONIC WARFARE How it all began 
34 WHAT’S NEW in CAR HIFI Trends and equipment 
108 HAMEG 20MHz CRO REVIEW German quality at an affordable price 


Entertainment Electronics 

26 HIFI REVIEW Ortofon’s new OM series cartridges 

92 AN INTRODUCTION TO HIFI PT.11 Compact disc players - 2 
112 COMPACT DISC REVIEWS The music goes round and round 


Projects and Technical. _ 

28 TV BOOSTER & DISTRIBUTION AMPLIFIER Easy to build & install 
42 THE SERVICEMAN A case of Rank carelessness 
58 BUILD AN ELECTRONIC RAIN GAUGE It automatically empties itself 
70 CIRCUIT & DESIGN IDEAS Temperature comparator, IC preamp. 

74 UNDERSTANDING COLOUR TV PT.3 Colour cameras, the PAL signal 
80 DEEP CYCLE NICAD BATTERY CHARGER The best yet 


News and Comment 

4 LETTERS TO THE EDITOR In defence of vinyl records 

5 EDITORIAL Complacency and electricity don’t mix 

6 NEWS HIGHLIGHTS IBM set to launch the clone crusher 
16 FORUM AM stereo radio: a boon or a con? 

116 INFORMATION CENTRE Answers to reader queries 


Departments — 

57 BOOK REVIEWS 
91 EA CROSSWORD PUZZLE 
100 NEW PRODUCTS 
109 50 AND 25 YEARS AGO 


120 MARKETPLACE 
122 COMING NEXT MONTH 
118 NOTES AND ERRATA 


Deep cycle nicad 
battery charger 



This nicad battery charger will 
make a dramatic difference to 
your nicad cells. Unlike most 
other chargers, it correctly dis¬ 
charges each cell to its end 
point so that it can then be 
charged to full capacity. Details 


Price rise: 

We apologise for having to 
raise the price yet again to 
cover our increases in costs. We 
thank all our readers for their 
continuing loyalty. 

TV booster and 

distribution 

amplifier 




Got problems with your TV re¬ 
ception? This simple unit can 
be employed either as a mast¬ 
head amplifier or as a distribu¬ 
tion amplifier so that you can 
run signals to several points in 
your house. See page 28. 
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In defense of 
vinyl records 

I was very disturbed reading the 
“Editorial Comment” (December, 1986) 
in which Leo Simpson described hifi 
dealers and distributors promoting vinyl 
discs as superior to CD as either misin¬ 
formed or liars. 

I have no commercial interest in 
audio equipment. I do however take 
great pleasure in listening to music and 
for 25 years have owned and endea¬ 
voured to enjoy music through many 
items of audio hardware. The hardware 
is only a means to an end and has no 
purpose for me other than to provide 
the best possible source of music in a 
domestic environment within my avail¬ 
able budget. 

The advent of CD was welcomed as a 
likely superior signal source, taking 
away some of the variables and incon¬ 
veniences of vinyl discs and turntables. 
Unfortunately the promise of “perfect 
sound forever” has yet to be achieved 
by any CD player I have heard. Mr 
Simpson states that anyone with func¬ 
tioning ears can hear the superiority of 
CD due to lack of cracks, pops, surface 
noise, etc with CD. What about the 
music Mr Simpson? 

A competently engineered turntable 
will reduce record imperfections to a 
neglible level. Unlike CD it will also 
produce music with which one can 
easily achieve a feeling of involvement 
— an emotional involvement if you like. 
It’s hard to measure with test equip¬ 
ment but very apparent to music lovers 
with “functioning ears!” 


I find that CD sounds flat, lacking 
true dynamics and depth. Early mo 
CD players had such harsh unpleas; 
treble characteristics that manufactur 
quickly had to replace them with 
called second generation machines. I; 
also amazed how difficult it is on so; 
CD recordings to identify individual 
struments that can be plainly recognis 
on the vinyl version. 

Any hifi retailer worth dealing w 
should be able to demonstrate 1 
merits of CD against an adequate tui 
table. The customer can then deci 
which is preferable. Unfortunate 
most people purchase audio equipmf 
without the benefit of proper a proj 
demonstration. They rely on what 
read in adverts or magazines. Who th 
is misleading or lying to them? 

I. Stevenson, 

Nth. Balgowlah, NSW. 

Health effects 
of solder 

With reference to the query frc 
K.O. in EA, I have gathered some i 
formation on possible health effects 
working with solder. 

The major recognised effect is one 
occupational asthma which seems to 
due to sensitivity to colophony (pi 
resin) fumes. There have been sevei 
reports documenting this type of effeci 

There has been a suggestion th 
there may be an increased risk of spo 
taneous abortion in women worki 
with soldering. 

In a study of cancer morbidity of tel 


Special Notice to 
EA Readers 

Control appliances by telephone: Fol¬ 
lowing publication of our article enti¬ 
tled Control Appliances by Telephone 
by John Clarke in our June 1986 edi¬ 
tion on pages 42 to 48, we have been 
informed that the project described 
therein falls within the scope of a 
pending Australian patent filed by 
T.M. Kenny. Under the provisions 


of the Australian Patents Act, an; 
manufacture, use, exercising or vend 
ing of the apparatus constructed ir 
accordance with the project direc 
tions could constitute an infringe 
ment of a Patent issued in respect o 
the application. 

Therefore, we would recommem 
that any readers who have a suffi 
cient interest in this article should re 
frain from engaging in any of thi 
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nmunications workers there was no 
srall increase in total cancer morbidi- 
An excess risk of malignant mela- 
ma of the skin was detected, which 
:med to be particularly associated 
:h soldering. 

Dermatitis has also been associated 
;h soldering flux. 

[ should point out that the above ef¬ 
ts were found in a literature search 
d the authors’ summaries used with- 
t critical appraisal. 

'LH. Stacey, PhD, 

senior Lecturer In Toxicology, 

University of Sydney. 

RMA requirements 
ir a good alarm 

Vc refer to your car burglar alarm 
ejects in the August 1986 edition of 
ctronics Australia and take this this 
sortunity to advise you that the 
RMA 10 Minimum Requirements for 
rood Alarm System” were revised in 
y 1986. 

Hie revised list is as follows: 

Protect all doors, bonnet and boot. 
Isolate the (A) starter, (B) fuel or 
i ignition. 

Have glass breakage protection. 

Have a separate siren. 

Have a rechargeable inbuilt battery. 
Have a warning lamp and/or window 
kers. 

Alarm set (A) automatically or (B) 
nually from inside the vehicle or (C) 
a coded electronic key. 

Alarm operate instantly the bonnet 
boot is opened. 

Door entry delay between 5 to 10 
onds. 

Alarm duration up to one minute 
h automatic cut-out and reset. 

).W. Mulder, 

’echnical Research Engineer, 

IRMA, Sydney, NSW 

continued on page pi 10 


rementioned possibly infringing 
s and look at purchasing a similar 
t, if required, fully constructed 
m Sentron Limited of Unit 3, 
de 500, 11 Brodie Hall Drive, 
;hnology Park, Bentley, Western 
stralia, 6102. Any queries con¬ 
ning this matter should be di- 
ted towards the Marketing Man- 
r of Sentron Limited who can be 
itacted on (09) 470 1800. 


Editorial 

Viewpoint 


Complacency and 
electricity don’t mix 

This morning I caught my daughter just about to poke a knife into the 
toaster. I shouted at her to stop, made her pull the plug out of the socket 
and then proceeded to give a lecture on the dangers of poking anything into 
a toaster. Naturally, my daughter became upset at this but better to have a 
daughter who is upset than one who is dead. 

In a subsequent, calmer discussion with my daughter I said that it was ab¬ 
solutely essential that she be aware of the danger of such an action as poking 
a knife into a toaster. I also emphasised the extreme pain and mortal danger 
of electric shock. Her replay was, “But Dad, I already have had an electric 
shock.” It was from an electric fence at Waratah Park (a popular Sydney at¬ 
traction where animals are on display). Then I knew just how much difficulty 
I was up against in telling her (or anyone else) of the dangers. Anybody who 
has experienced a shock from an electric fence could be deluded into thinking 
that that’s all there is to it. 

The point about electric fences is that they are designed to be safe. Cer¬ 
tainly they give a nasty shock but the purpose is to discourage further contact 
not to kill. Since the high-voltage pulses are at a rate of about one a second, 
there is ample time for the brain to regain control of the muscles and for the 
victim to move away. With mains AC voltage there is no such safety element. 
Depending on how you make contact and your skin resistance, your first 
electric shock from the mains could well be your last. 

Poking a knife into a toaster is probably the most dangerous scenario. Be¬ 
cause the toaster is hot, your hands are likely to be sweaty and therefore 
your skin resistance will be very low. Second, the knife is likely to have metal 
handle and you will probably have your other hand on the metal exterior of 
the toaster as you peer inside. Thus the electric path is a low resistance one 
through both arms and via the heart. In less than a second, you could be 
dead. 

I’ll be frank. I’m terrified of electricity. I’ve had quite few electric shocks 
in my time and I’m still here to tell the tale. But unlike many electricians, I 
am not the least bit blase because I know that in many instances I have been 
lucky. Lucky that I wasn’t also touching an earthed metal object or lucky not 
to have had a lower skin resistance or whatever. 

In many ways, the very high safety standards of today’s electrical appli¬ 
ances have allowed complacency to develop. As an example, virtually all new 
power tools today are double-insulated which allows them to be used in damp 
situations which yesterday’s tradesmen would not dream of considering. 

The danger still lurks though, ready to strike at any time. Every year, 
some 50 to 100 people are electrocuted in Australia. 

Have a look around your home. Are all the power cords up to scratch, 
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News Highlights 


IBM GETS SET TO LAUNCH THE CLONE CRUSHE 



Telecom Australia recently opened 
the first leg of the high capacity optical 
fibre cable network which will eventu¬ 
ally link all Australia’s capital cities. 

At a completion cost of $13 million, 
the Sydney-to-Canberra link was for¬ 
mally opened by the acting Minister for 
Communications, Mr Jones, during a 
video conference hook-up between the 
Deakin telephone exchange in Canberra 
and the Newtown exchange in Sydney. 

The 300 kilometre link, which passes 
through Campbelltown, Bowral and 
Goulbum, is the first stage of the $40 
million, 900-kilometre Sydney-Can- 
berra-Melbourne link which is expected 
to be completed later this year. 

Telecom is investing about $40 mil¬ 
lion in the creation of a national optical 
fibre highway which will form Austra¬ 
lia’s major trunk communications route 
when it is completed in the early 1990s. 

With the completion of this project 
Australia will rank alongside the US, 
the UK, Canada, Japan and France as 


IBM seems ready to strike back with 
a series of new products in a move to 
counteract the sales it lost last year, due 
largely to Apple Computer Inc and 
makers of IBM PC lookalikes or 
“clones”. 

These rivals were mainly responsible 
for cutting IBM’s share of the PC mar¬ 
ket to 22 percent of total units shipped 
in 1986 from 27.5 percent in 1985, ac¬ 
cording to market researchers Interna¬ 
tional Data Corporation. 

Market analysts are predicting that 
IBM may move into such areas as 
powerful desktop computers and operat¬ 
ing systems that would be difficult for 
clones to copy. 

Intel Corp., the California-based 
semiconductor maker, is reported by 
trade publications to be producing a 
new set of chips which will allow IBM 


one of the largest users of advanced 
optical fibre communications systems. 

Optical fibre cables transmit using 
laser light impusles over hair-thin 
strands of glass at speeds of up to 565 
million pulses per second. 

In everyday terms, this means that 
the new route can handle up to 61,000 
separate voice circuits simultaneously 
compared with about 9,000 voice cir¬ 
cuits on the present Sydney-Melbourne 
link. 

Cable for the new trunk route is 
being manufactured in Australia by 
Austral Standard Cables and Olex, 
while the 140-megabit line systems and 
transmission repeaters are being sup¬ 
plied by NEC Australia. Plessey will 
supply 565 megabit transmission systems 
later in the project. 

In addition to voice communications, 
the optical fibre cable will also pave the 
way for the introduction of a greater 
number of services for video and data 
transmission. 


to make smaller and faster PCs. Ir 
recently signed an exchange technoli 
pact with IBM. 

While many analysts predict that II 
will not surrender without a fig 
IBM’s chairman, Mr John Akers 
said the company will disengage fr 
the PC battle if it cannot make mone 

The first salvo IBM is expected 
launch will be aimed at the hoi 
educational and retail markets. It 
based on the Intel 8086 chip. Most a 
lysts think this “clone crusher” will 
for about $US1,000 though they say 
tailers could sell it for as low as $USi 
to make it even more competitive. 

To keep production costs to a m 
mum, it’s possible that the clone crus 
will be made offshore. Japan’s Matsu 
ita has been named as a possible ma 
facturer but IBM refuses to comment 


Volvo’s new face 
for accident research 

Volvo Car Corporation has 
veloped a synthetic “face” for evali 
ing driver and passenger head inju: 
resulting from major impact damage. 

The culmination of its American 
search program, the dummy “face’ 
sensitive to pressure and indicates 
stresses applied to the human skull c 
ing a vehicle crash. 

Data provided by the “face” indict 
the exact point of impact, when it 
curred during the accident, how Ion 
lasted and the extent of the pressure. 

This data is transmitted from a t 
piezo electric polyurethane film cont; 
ing 52 different pressure sensors. 

When subjected to pressure, the 1 
emits a weak electric current which 
creases as the pressure rises. Each s 
sor is linked to a computer which mi 
tors the readings and process the 
suits. 

Injury to an occupant depends on 
force of the impact plus the duratior 
that force. According to Volvo, the i 
“face” will enable engineers to ac 
rately redesign potentially danger 
parts of a car’s interior. 


Ambitious plan for national fibre optic network 
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lectronic publishing - 
ie high end 

Plenty of hoopla has surrounded the 
traduction of personal computer-based 
:sktop publishing. But, according to a 
w 170-page research report from ran¬ 
king firm International Resource 
evelopment Inc., while the personal 
mputer manufacturers are fighting for 
ch $10,000 sale of “low-end” elec- 
jnic publishing systems, Xerox Corpo- 
tion is quietly bagging orders for 
iundreds of millions of dollars worth” 

its high-end 9700-based and 8700- 
ised electronic publishing systems, 
ch selling anywhere from $200,000 to 
00 , 000 . 

Most, according to the IRD report, 
e going to the in-plant market where 
chnical manuals are the principal ap- 
ication. 

According to the IRD study, most of 
e computer-based technical electronic 


lamp down called for on 

A leading Australian electronics com- 
iny, Vicom Australia, has called for a 
ncerted Government clamp down on 
e availability of listening devices and 
is recommended the registration of. 
impanies and private investigators to 
isure their competence in debugging. 
Vicom’s Managing Direct, Mr Russell 
slly, said that while it was illegal in all 
ites to advertise listening devices, 
iblications were freely available that 
igrantly disregarded the law. 

Listening devices were also available 
immercially, ranging from cheap and 
nple devices at around $20 to more 
implex devices such as the latest laser 
:am receiver that transmits conversa- 
>ns from window vibrations straight 
ito a tape recorder. This device is 


publishing systems currently on the mar¬ 
ket are deficient in output resolution; 
many applications require at least 1,000 
dots per inch (dpi), rather than the 300 
dpi typical of today’s laser printers. But 
better “back ends” will be available 
soon, able to produce typeset-quality 
output at an affordable price. 

This technology gap is expected to 
create a split market. The low end will 
consist mostly of typical office automa¬ 
tion customers who will gladly rely on 
300-400 dpi laser printers. The high end 
will consist of companies for whom 
printing is not a cost factor. These will 
be the customers who invest in expen¬ 
sive, high-resolution electronic printers 
as they come to market. 

“Thus,” says IRD’s Buffham, “in¬ 
stead of being threatened by electronic 
publishers, as so many analysts predict, 
phototypesetting companies will actually 
benefit from the introduction of elec¬ 
tronic back ends!” 


bugging devices 

valued at around $30,000. 

Mr Kelly warned organisations and 
companies who believe they may be 
bugged to be careful of calling in so- 
called specialists, saying that they 
often used crude equipment under the 
control of unqualified personnel. “Or¬ 
ganisations could, therefore, be under 
the false assumption that their premises 
are clean”, he said, 

It was also possible that bug sweeping 
could be used as a front for in fact 
planting bugs in a client’s premises. 

To safeguard individual privacy, Mr 
Kelly suggested that it should be an of¬ 
fence to incite people to build, sell or 
use listening devices outside strictly en¬ 
forced parameters. 



Crazy Watches 

Want a watch that can be played like 
a piano? No? Well how about one that 
“runs” off water? Or one that also func¬ 
tions as a cigarette lighter? 

The Water Watch comes from Hong 
Kong company Shing Cheong Electron¬ 
ics Ltd and runs off a permanent “tank 
type” energizer that uses only a few 
drops of ordinary tap water to create 
electrical energy. Mamona Enterprises 
Limited, also of Hong Kong, produces 
the piano watch while the cigarette light 
watch comes from Cirby Ltd. Believe it 
or not, all three can actually tell you the 
time. 
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If you know the 
difference between a 
diode and a transistor; 
send us a signal. 


If your interest lies in electronics, the RAAF 
would like to make you an expert in monitoring vital 
ground and airborne electronics communications 
equipment. 

To apply, you must be between 17 and 34 with 
Year 10 education. 

I Send off this coupon to find out more about your career as an RAAF Electronics | 
. Trainee to: RAAF Careers, GPO Box XYZ (in the Capital City nearest you), 

N^ ;vi ■■ • 

' Addres d’-. : / - AliA '' I 


| Telephone-Pate of Birth _ | 

I Highest Educ. level attained or being studied___ I 

Or phone an RAAF Careers Adviser on Adelaide 2121455. Brisbane 226 2626. Canberra 57 2311. 

I Hobart 34 7077. Melbourne 697 9755. Perth 325 6222. Sydney 2195555. 

ELECTRONICS TRAINEE © RAAFj 

Authorised by Director-General of Recruiting. Dept, of Defence. RG 132 QP106 


Karel: the brains 
behind the brain 

Australia currently has more th 
600 industrial robots and current tren 
show that this figure is likely to grow 
an increasing rate. 

One Australian company which 
placing much of future success on rob< 
ics is John Hart Pty Ltd of Claytc 
Vic. Three years ago, the company b 
came the exclusive Australian distrib 
tor for General Motors Fanuc (GMI 
the world’s largest producer of indi 
trial robots. 

GMF says that the the introducti 
last year of its Karel programming la 
guage has changed the course of facte 
automation. 

Karel was specifically created f 
robotics and vision systems and has t 
capability of a true robotic prograi 
ming language, while still being easy 
use and understand. 

It was purposefully designed to allc 
flexibility of operations and is not i 
stricted to specific applications such 
spot welding or other repetitive tasks. 

The Karel language is similar to P; 
cal. Like Pascal, Karel is intuitive, len 
itself well to structured programs and 
easy to program, read and modify. It 
also IBM PC compatible. 

GMF delivered 1310 robots last ye< 
realising $187 million in sales revenue. 


MaGraths move 
to Preston 

Rifa subsidiary, MaGraths, has 
moved out of the inner city area 
of Melbourne to new premises at 
the corner of Bell Street and La- 
hinch Street, Preston (just down 
the hill from Panch hospital). 

As well as being more conve¬ 
niently located, the new venue 
will also offer more efficient tele¬ 
phone sales, a quicker mail de¬ 
livery service and much larger 
stock holding. 

Emona moves house 

Emona Instruments has moved 
to larger premises at 86 Parra¬ 
matta Road, Camperdown NSW 
2050 (opposite St. John’s Col¬ 
lege). Telephone: (02) 519 3933. 

The new conveniently located 
premises has a larger showroom 
with more products on display 
than ever before, with plenty of 
off-street and customer parking. 
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iwis sign up 
ir Aussat 

Aussat will now provide satellite ser- 
ces to New Zealand. Mr Derek Rose, 
ssistant Director-General, New Zea- 
nd Post Office (NZPO) and Mr 
raham Gosewinckel, Managing Direc- 
r off Aussat Pty Ltd, recently signed a 
it year contract in Sydney. 

The contract provides for the use by 
ew Zealand of a 30 watt transponder 
id part of a 12 watt transponder, giv- 
g the NZPO satellite communications 
pability for domestic purposes within 
ew Zealand. 

Welcoming New Zealand’s participa- 
)n in the Aussat satellite System, Mr 
osewinckel said the contract under¬ 
ken by the two organisations will give 
ew Zealand the benefits of satellite 
immunications technology, such as 
)int to multi-point communication and 
e ability to provide enhanced telecom- 
unications and broadcasting services 
remote areas and offshore islands. 
“The Aussat capability, which will en- 
)le NZPO to provide satellite com- 
unications for New Zealand will be¬ 


come available with the launch of the 
third satellite, by the European rocket 
system Ariane, now scheduled for 
March 1987,” Mr Gosewinckel said. 

The third satellite will carry special 
antennas which will provide a footprint 


covering the South West Pacific, includ¬ 
ing New Zealand. It is expected that the 
NZPO will use the satellite for televi¬ 
sion distribution, video conferencing, 
high speed data transmission and other 
telecommunication services. 


irst solar trip from 
larwin to Adelaide 

The first solar powered crossing from 
arwin to Adelaide (a distance of 
200km) was completed on Friday, 
>th December, 1986 by The Spirit of 
delaide. 

It took Trevor Berry, Director of 
scan Engineering (Adelaide), and 
ree of his employees five months to 
lild the vehicle which he claims “looks 
little like a Lamborghini and drives 
ore like a Morris Minor”. During the 
ip, the vehicle reached speeds of 
ikm/h and covered up to 148km per 

»y- 

The vehicle was designed to promote 
e use of photovoltaics. Pecan Engi- 
;ering are agents for Solarex panels, 
1 of which are used on the vehicle to 
•ovide up to 765 watts of power. 

The vehicle was designed to look like 
familiar road vehicle with comfortable 
formula 1” style seating and conven- 
anal driver controls. 

It features a tubular steel frame with 
breglass and Kevlar body, independent 
ispension, and rack and pinion steer- 
!g- 

The body was tested in “The Levels” 
niversity wind tunnel. It was also run 
speed on dirt roads and the dust pat- 
rn examined to optimise aerodynam- 


The drive system employs a 7.5kW 
printed circuit motor (ex Flinders Uni¬ 
versity) coupled to a four speed gear 
box. Four 50A.h deep cycle batteries 
are connected to the solar panel and 
motor via a simple but effective control 


system. 

For further information contact 
Trevor Berry, Director of Pecan Engi¬ 
neering, Natural Energy Centre, 147 
King William Road, Hyde Park, SA 
5061. Telephone: (08) 272 8536. 


EA/Texas Instruments Contest Winners 



The winners of the EA/Texas Instruments Digital Signal Processing Contest are 
Carlo Manfredini (right) and Alfred Breznik (centre). The pair have won a com¬ 
plete Texas Instruments Digital Signal Processing Development System valued at 
$10,000 and are shown here receiving congratulations from TI Product Marketing 
Engineer David Cartwright. Details of the winning entry will be published in a fu¬ 
ture issue. 
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How electronic 

warfare 

developed 


The success or otherwise of military 
operations is increasingly dependent upon 
the use of communications and electronics. 
Disrupt the enemy’s control over his 
electronics systems by interfering with his 
use of the electromagnetic spectrum and one 
disrupts control of his weapons systems and 
personnel. 

by J.S.BELL 


M ARCONI demonstrated the feasi¬ 
bility of radio communications in 
1901 and it was not long before the 
military recognised the advantages. The 
early transmitters and receivers were 
relatively crude affairs but the introduc¬ 
tion of the triode valve and tuned cir¬ 
cuits entrenched radio as a practical 
communications medium prior to the 
commencement of the Great War of 
1914-18. 

Both land and sea-based communica¬ 
tions systems were widely used during 
the war, and signal interception and 
analysis provided both sides with valu¬ 
able intelligence. In fact, the great naval 
battle of Jutland in 1916 took place only 
because the British intercepted German 
radio signals and were able to deduce 
the whereabouts of the German fleet. 

Of course, these early developments 
in radio were relatively unsophisticated. 
Frequencies were low and the principles 
of super-regeneration (feedback) and of 
the superheterodyne receiver were still 
to be implemented. There were, how¬ 
ever, many ideas and experimenters: in¬ 
deed so much parallel work was being 
conducted that it is still difficult to es¬ 
tablish who was responsible for some of 
the major breakthroughs. 
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What is clear is that basic radio com¬ 
munications systems were well estab¬ 
lished by the end of the First World 
War and that some attempt had been 
made to provide mobile and airborne 
systems. 

In parallel with the development of 
communications systems for military 
use, other experiments were also in pro¬ 
gress. For instance, the British were ex¬ 
perimenting with ASDIC, an elementary 
electroacoustic system with which to de¬ 
tect German U-boats. Clearly, the in¬ 
fant science of electronics was being ac¬ 
tively harnessed to assist in particular 
types of military action some seventy 
years ago. 

Between the two world wars, the 
fledgling electronics industry developed 
at a pace and direction largely dictated 
by major commercial interests. In the 
1920s, perceived requirements were as¬ 
sociated with the establishment of regu¬ 
lar broadcasting services while the 1930s 
saw the demonstration of several televi¬ 
sion systems and the introduction of the 
first regular service from Alexandra Pal¬ 
ace, London. 

Associated with this explosion in 
radio communications, a number of 
other key devices were developed: the 


cathode ray tube was available in p 
duction quantities, the klystron va 
had made the generation of frequenc 
in the 1GHz range possible, and b< 
tetrode and pentode valves were 
quantity manufacture. 

These advances were not lost on i 
military, particularly in the UK, U! 
and Germany. By 1939, for examp 
the British had established a vial 
ground based radar (Chain Home) s 
tem operating at between 22 a 
30MHz and capable of detecting hosl 
aircraft at a range of 200km. And 
Germany, a radio navigation systi 
called Knickebein had been develep 
by 1940. This used crossed beams op 
ating at 30MHz and allowed Germ 
bomber aircraft to drop bombs with 
theoretical accuracy of 1km in a 
weather. 

To counter these threats both sic 
were forced to take appropriate coi 
termeasures, leading to what is kno' 
today as Electronic Warfare (EW). 

During the early days of the Germ 
invasion of Russia during WW II, t 
Russian communications system bro 
down with disastrous results for tb 
armies. Nearly one million Russian s 
diers were captured. Today, much me 
attention is given to ensuring that co 
munications can be maintained in t 
face of hostile action. 

It is recognised that a prime eleme 
for success in the field is an ability 
provide two-way communication b 
tween the field commander (who woi 
normally be stationed away from t 
main battle zone) and the men at t 
front. This is known as Command, Co 
trol, Communication and Intelligence 
C 3 I for short. Obviously, if one side c 
interfere with the other’s C 3 I syste 
there is a significant advantage to 1 
gained. 

Thus, C 3 I comes under the genei 
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nbrella of EW, as military use of the 
ectromangetic spectrum is involved 
EW is concerned with the control of 
orations as well as with weapons sys- 
ms). 

With that background, let’s define 
hat is meant by EW and discuss what 
actical steps are required to imple- 
ent it. 

A standard definition of EW is “mili- 
ry action to prevent or reduce the 
lemy’s use of the electromagnetic 
lectrum, and action which retains the 
iendly use of the spectrum”. Although 
general use, it is thus seen that the 
rm Electronic Warfare is somewhat of 
misnomer. Because the ramifications 
[ EW go beyond simple electronics, 
>me authorities now call it Radio Elec- 
onic Combat or Information Warfare. 


;now thy enemy 

Before being able to deal with a 
ireat posed by the enemy’s use of 
>me part of the electromagnetic spec- 
um in an efficient manner, one must 
low as much about the threat as possi- 
ie. It’s a matter of ‘know thy enemy’ 
r perish. 

In this case, the necessary informa- 
on is gathered using Electronic Sup- 
ort Measures (ESM): data on poten- 
ally hostile systems are gathered, re- 
irded and analysed and an appropriate 
luntermeasure. If this action is electro- 
lagnetic in character it is called Elec- 
onic Counter Measure (ECM). 

To counter the German Knickebein 
astern, for example, the British first 
lentified the threat, its mode of opera- 
on, frequencies and the locations of 
ipporting transmitters. By then moni- 
>ring the transmitters, the British were 
ble to deduce the probable bomber 
ath and the target. 

Although powerless to intercept 


Fig 1: operational principles of the German X-Gerat system used to bomb a selected tar¬ 
get in World War 2. 


bombers at mght (their night fighters 
did not then possess radar), the British 
eventually managed to disrupt the 
beams using assorted diathermy equip¬ 
ment — an early example of ECM. The 
Germans, in turn, quickly countered by 
producing new systems operating at 
higher frequencies and by using differ¬ 
ent modulation frequencies — ie, the 
Germans employed Electronic Counter- 
Counter measures (ECCM). 

So there we observe the EW cycle: 
new threat, ESM, ECM and ECCM. 
Clearly, with the introduction of each 
new threat, the advantage tends to be 
with the attacking force until such time 
as the defenders are able to nullify it. 
The cycle then repeats itself. 

Fig.l indicates how the X-Gerat sys¬ 
tem was used by the Germans to ac¬ 
complish pinpoint bombing of selected 
targets. A Knickebein transmitter lo¬ 
cated near Cherbourg (point A) di¬ 


rected two narrow 
one modulated with 
dashes, at the 
flew along the 

on-board receivers would present a con¬ 
tinuous tone to the navigator as the dots 
and dashes were interleaved. 

If, on the other hand, the bomber 
strayed from the centre line, either dots 
or dashes would start to predominate 
and the pilot would then be instructed 
to take corrective action. 

From point B, near Calais, three sig¬ 
nals were beamed to intercept the 
Knickebein beam just south of the tar¬ 
get. When a bomber arrived at point X, 
some 50km south of the target, the crew 
were automatically warned to prepare 
for the bombing run. At point Y, 30km 
nearer to the target, the second signal 
instructed the bomb aimer to activate a 
special timing clock whose first hand 
was stopped when the third beam was 


ELECTRONICS Australia, March 1987 






r Looking to purcl 


ilI “™ 2 


SsfSF 
SSat—/ 

^ d?g!ts with DB range**" 78 ^ 

Ss^cs^r^rsy, 

S^sars'a'ss.s'S 


Ring us firsl for your MMeg.O! 


M. 4 I 


GOS-522 » * 

* 1 YEAR 
WARRANTY! 

FEATURES 

Large 6 inch rectanglar internal 
graticule CRT 
CHI & CH2 ALT Triggering 
(Alternate triggering function) 

High Sensitivity imv/div 
Hold-off function $730.00 

* TV Sync. Separation circuit 

‘ CHI Signal output 20% TAX 

Plus 2 probes included in this deal. 


Megohm Meter 



DAVID REID ELECTRONICS LIMITED 

127 York Street, Sydney, 2000 
or Telephone (02) 267 1385 


intercepted at point Z. 

Because the distance between points 
Y and Z was known to be 15km, the 
first hand position gave an indirect mea¬ 
sure of ground speed near to the target. 
At point Z, some 5km from the target, 
a second hand was started and when 
this interceptedjhe first one an auto¬ 
matic release mechanism was activated 
to drop the bombs on the target with a 
mean accuracy of 200 metres. 

The Britsh soon countered this sytem 
by simply activating jammers which 
radiated “dots and dashes” near to all 
targets on a direct line from Cherbourg, 
and jamming the cross beams with 


Passive & active jamming 

Before proceeding further let’s look 
at some of the principles behind two 
types of ECM, namely passive jamming 
using chaff and active jamming using an 
airborne device. 

Chaff is used to conceal potential tar¬ 
gets from the enemy’s radar system and 
to cause confusion and delay at the 
same time. Chaff clouds consist of the 
large numbers of air-dispersed metallic 
dipoles cut to the half-wavelength of the 
enemy’s radar. 

Fig. 2 illustrates how chaff could be 
deployed to screen an incoming bomber 
stream and to confuse the defences by 
laying a false trail. Two aircraft are 
used to deploy chaff in our example; in 
practice, any reasonable number may be 
used. 

The left hand diagram illustrates that, 
without chaff, the incoming bomber 
force has been detected and its numbers 
and positions displayed on the plan- 


position-indicator (PPI). The right ha 
side indicates what would happen 
chaff (or window as it was first called 
the British in WWII) is deployed, f 
only does the chaff in front of l 
bomber stream hide them from view 1 
the chaff distributed to the west also 
turns radar echoes. 

Thus, without further informatic 
the radar operator cannot establish frc 
which direction the threat is bei 
mounted or indeed whether he is bei 
hoaxed. It will be seen that much of t 
PPI display is quite useless to the opei 
tor as it is filled with false returns. 

Fig.3 illustrates the use of an c 
board jammer by a single hostile a 
craft approaching a defence syste 
radar. Without the use of the jamm 
(which could also be used to hide otl 
aircraft), the aircraft’s position is read 
determined and displayed on the PI 
In the second case, the pilot I 
switched on his jammer which seven 
interferes with the receiving circuits 
the radar system, thus effectively bl( 
ting out the PPI display with unwant 
signals. 

The invention of the first practii 
cavity magnetron in 1940 enabled hi 
power generation of wavelengths 
10cm to become reality. This, in tui 
allowed Britain and the USA to pi 
duce more sophisticated radar systei 
which could, because of the small a 
tenna size, also be fitted to aircraft 1 
both navigation and air-intercepti 
purposes. 

To counter this new threat, the G< 
mans, using captured magnetrons frc 
bombers shot down over their territoi 
soon worked out how the new rad 
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stems worked. They were then able to 
>ply some degree of ECM and to de- 
:lop similar equipment themselves. 
During the Second World War, elec- 
onic warfare was almost exclusively 
mcerned, apart from the German¬ 
ised aircraft navigation systems, with 
le development of various radar sys- 
ms and the resultant ESM, ECM and 
CCM. It was only later that EW 
anched out to embrace other tech- 
ilogies such as infrared. 

This fight for electronic supremacy 
as not restricted to air combat alone, 
aval forces, including the pocket bat- 
;ship Graf Spee, were equipped with 
ementary gun laying radar as early as 
>39. 

As in the air, both sides used elabo- 
te hoaxes to deceive the other. For 
ample, the Germans masterminded 
e escape of some of their trapped 
irships, including the Scharnhorst and 
e Gneisenau, through the English 
lannel, right under the noses of the 
itching British radars. What the Ger- 
ans did was to jam the British radars 
ch morning at sunrise, thus convinc- 
g the British that it was a natural phe- 
imenon associated with the rising Sun. 
ten, at dawn on February 12, 1942, 
lits of the German fleet made their 
itoric escape. 

he post war period 

With the cessation of hostilities in 
>45, military interest in EW lan- 
lished. There were some develop- 
ents, however. In particular, improve- 
ents to the cavity magnetron and klys- 
on led to the use of wavelengths of 
>out 3cm for high definition radar, 
tie travelling wave tube amplifier also 
:came available in the 1950s. But it 
as the development of the transistor 
at rekindled military interest in EW 
id led to the vast range of computer 
introlled systems now present on the 
ittlefield. 

How does one utilise electromagnetic 
lergy to deal with a threat using some 
irt of the electromagnetic spectrum? 
ne easily understood way is just to to 
mply create enough noise, whether 
rer a broad band or in a narrow band, 
make the received signals unintelligi- 
e. Narrow band or spot jamming is 
ore efficient if the threat frequency is 

Another technique is to confuse the 
her system or operators by providing 
lse information. A good example of 
is occurred during the Second World 
ar when the British used German- 
eaking fighter controllers on the Luft- 
iffe frequencies to direct the German 


aircraft to the wrong destinations — just 
imagine the arguments which took place 
with the pilots as each ground controller 
insisted he or she was the genuine one! 

Other ways of confusing enemy radar 
systems, apart from the release of 
“chaff’ as outlined above, include the 
use of radar absorbent material (RAM) 
and the release of decoys by potential 
targets. Summarising all this, it is seen 
that an ECM activity must use an active 
noise jammer, an active deception jam¬ 
mer which can initiate or manipulate 
signals, or a passive device. In turn, a 
prepared defense will endeavour to re¬ 
spond with some form of ECM which 
must be anti-ECM or anti-ESM. 

When the conflict in Vietnam com¬ 
menced, for example, US aircraft were 
threatened by radar controlled anti-air¬ 
craft fire, including surface-to-air 
(SAM) missiles for which they were un¬ 
prepared. To avoid these hazards, the 
bombers tried flying low but this in turn 
exposed them to other threats, including 
short range, heat-seeking missiles. 

Eventually, to minimise losses, the 
USAF was forced to develop additional 
EW systems. 

The Israelis were confronted with 
their own particular problems during 
the Yom Kippur War in 1973, in which 
their air force initially suffered grievous 
losses. This was because their EW capa¬ 
bility was not able to deal with new 
ground-to-air missiles used by the Egyp¬ 
tians and Syrians. In this case, the Is¬ 
raelis were able to survive and win the 
war by changing tactics and by quickly 
updating their EW systems. 

Even so, it wasn’t until Israeli ground 
forces overran Egyptian radar positions 
on the west bank of the Suez Canal, 
that the situation eased. 


A similar problem, highlighted by the 
sinking of the warships Exeter and Shef¬ 
field by Exocet missiles, was experi¬ 
enced by the British during the Falk- 
lands War. To protect their fleet from a 
potentially disastrous situation the Brit¬ 
ish were forced to introduce immediate 
electronic counter measures, including 
the use of chaff and helicopter decoys. 
Again, as in the First and Second World 
Wars, Vietnam, and the Yom Kippur 
War, the initial advantage lay with the 
side mounting the threat. 

For the British, the Falklands War 
quickly demonstated the need for naval 
forces to have sensors capable of detect¬ 
ing missile-carrying aircraft at as long a 
range as possible. It also demonstated 
all too clearly the need for ECM equip¬ 
ment to counter Exocet type missiles. 

It is a simple statement of fact that no 
field of human endeavour can be sepa¬ 
rated from use by the military if there is 
a perceived advantage to be gained by 
one side or the other. Electronics is no 
exception. Indeed, such are the uses of 
communications and electronics in the 
modem military armoury that the differ¬ 
ence between victory or defeat will be¬ 
come increasingly dependent upon the 
control the adversaries have over the 
electromagnetic medium. 

More precisely, the battleground now 
and in the future will increasingly in¬ 
clude battles between competing and 
highly complex EW systems. © 

Further reading 

Most Secret War, R.V. Jones, Hamish- 
Hamilton 1978. 

The Secret War, B. Johnson, Book of 
BBC TV Series. 

Instruments of Darkness, Alfred Price, 
MacDonald and James, 1978. 
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FORUM] 

Conducted by Neville Williams ^ 


AM stereo radio: 
a boon or a con? 

There is no lack of metaphors to describe what some feel 
about the way the hifi industry has responded to AM stereo 
broadcasting. It’s been left lamenting, they suggest, the iron 
still unstruck, while the horse has bolted! So much time has 
been wasted pushing barrows that it’s missed the boat, &c! 


It could be, of course, that enthusi¬ 
asts who subscribe to the above are sim¬ 
ply being impatient; are expecting to 
happen overnight what is likely to take 
considerable time in the current eco¬ 
nomic conditions. Let’s examine the 
situation and see where we get to. 

The broad background to stereo AM 
broadcasting was covered in the March 


Dear Mr Williams, 

Your erudite treatment of CD player 
comparisons prompts me to put to you a 
matter which has bothered me for some 
months. If my discussions with most of 
Melbourne’s leading hifi shops have 
been at all typical, many people must be 
pondering the same question. 

I refer to the introduction of stereo 
AM transmissions in this country. One 
could almost believe that we’ve been the 
victims of some kind of hoax. 

Stereo transmissions have been with us 
for many months now and most of the 
stations have not only been reminding us 
that their music is coming to us in stereo, 
but that the improvement in their trans¬ 
missions makes their station the obvious 
choice for enjoyable listening. 

I recently took myself along to about a 
dozen of this city’s hifi outlets with the 
intention of purchasing the wherewithal 
to enjoy these new, improved stereo 
transmissions — but that is where things 
started to go wrong. 

About half the sales people I spoke to 
assured me that there was very little 
equipment available to receive AM stereo 
and they did not stock any. Nor were the 
responses from the rest very encourag- 


1986 issue and is referred to again in 
the series “An introduction to hifi”. 
Briefly, however, FM stations were the 
first to exploit the stereo mode as part 
of their hifi image and it was adopted as 
standard when the current Australian 
FM services began operation in 1976. 

Initially, Australian AM stations were 
in no hurry to follow suit, especially in 


ing. Some had car radios and small port¬ 
able equipment but only two had equip¬ 
ment intended for use as part of a stereo 
music system in the home. 

It was not just the lack of equipment 
that I found irritating. It was the gen¬ 
erally apathetic attitude of even the sen¬ 
ior sales staff that left me incredulous: 

“We don’t have what you want”, they 
said; “we’re not really interested”. Quite 
a few of them attacked the very idea of 
stereo AM with comments like: “It isn’t 
what it’s cracked up to be” or “it sounds 
dreadful; forget about it”. 

One sales manager criticised my inter¬ 
est in wanting to play AM stereo through 
a hifi system. I was told that the trans¬ 
missions were not of a hifi standard and 
were not suitable source material for 
home stereo. He (and others) quoted all 
sorts of figures to assure me that one 
should forget about AM stereo. 

But having (as they thought) so con¬ 
vinced me, what should they then pro¬ 
ceed to do but to try to sell me a new 
tuner or receiver with an AM MONO 
capability! 

It was at this stage that I decided to 
seek your opinion. There seems to be 
two distinct unanswered questions relat¬ 


view of the technical difficulties 
volved. They spent years arguing ab 
rival systems but finally, in the con 
ued absence of a definitive lead fi 
overseas, they took the initiative, in i 
laboration with the Federal Govt 
ment, by endorsing Motorola C-QIL 
as the method to be used in this co 
try. 

All Australian AM broadcasters w 
automatically licenced for stereo 
February 1 1985 and about 30 cc 
menced the service immediately, v 
others following suit as the new eqi 
ment was commissioned. 

However, hifi enthusiasts wanting 
buy a suitable tuner or receiver h; 
been somewhat disappointed. Eqi 
ment suppliers who, in other circi 
stances, would have been competing 
their custom, seemed either not 
know about AM stereo or not to w 
to! Here’s how one Victorian reader i 
scribes the situation: 


ing to the introduction of AM stereo: 

(1) Why is there such a shortage of 
ceiving equipment on the market; and 

(2) What can we really expect from th 
new transmissions? 

The first question undoubtedly inv 
speculation about market forces, sup 
and demand, &c. One dealer rat 
cynically suggested that the major sup i 
ers would not release AM stereo rect 
ers until stocks of mono models k 
been sold. 

Be that as it may, I would be plea, 
if you would pursue the second questu 
There was an implicit assertion in the , 
vice of hifi experts that AM stereo tra 
missions are actually inferior to mono. 

We have been willing, for years, 
play mono broadcasts through c 
sound system, using front ends t, 
haven’t even taken advantage of 
available mono signal quality. Then w 
not play stereo transmissions using si 
able receiving equipment? Does stei 
equipment actually degrade the sigi 
and how good is the end result, assu 
ing the receiver to be of reasonably hi 
quality? 

J.K., Blackburn South, Vic. 
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J.K. tends to play down the fact that 
range of AM stereo equipment is in- 
eed available, although not necessarily 
i the brand or style that best suits indi- 
idual vendors or buyers. However, 
fter having canvassed a dozen hifi 
quipment outlets in Melbourne, I 
rould judge that J.K.’s reactions would 
ppify those of other readers in other 
ities. 

When I discussed the letter with a 
ales executive with one of the large 
quipment suppliers, his response was 
ntirely pragmatic. He saw the introduc- 
on of stereo AM as an interesting 
evelopment but not one likely to gal- 
anise personnel in the sales area. 

Stereo AM had become a reality, he 
greed, it was here to stay, but its ac- 
eptance by the listening public would 
e a gradual process, not an overnight 
henomenon. 

His casual response caused me to 
'onder how very different his attitude 
light have been, had AM stereo been 
itroduced when it first became practi- 
able, rather than now, lending cre- 
ence to those up-front suggestions 
bout the industry having “missed the 
oat”. 

In the late 1970’s and early 1980’s, 
ifi manufacturers were busily involved 
1 updating their tuners, replacing 
lanual models with synthesised circuit- 
/. It would have been an opportune 
me to go a step further and provide 
ideband AM stereo in their up-market 
lodels. 

Their potential attraction as a signal 
)urce would have been much greater 
len than now and, in those prosperous 
ays, the few extra dollars would have 
een of little consequence. 

But the situation has changed drasti- 
ally since then. Faced with a falling 
ollar, hifi suppliers are having to trim 
3sts rather than invent ways of adding 
) them. CD players are competing for 
place in new systems, even at the ex- 
ense of the once standard phono deck, 
k more elaborate and more costly 
ereo AM tuner is something they can 
3 without — especially as AM stations 
a longer dominate broadcasting in the 
ajor centres. 

With the hifi markets elsewhere in 
milarly indifferent shape, it is not 
ally surprising that major manufactur¬ 
es are in no hurry to commit them- 
lves to a new range of possibly slow- 
oving tuners. 

Then does the delay add up to a hoax 
■ a con? 

Not really. Australian AM stations 
ive changed, or are currently changing 
re r to stereo, with an eye not only on 


the domestic but on the automotive 
market. They’ll keep plugging away and 
the message will gradually get through 
to all concerned: your new tuner or re¬ 
ceiver should be equipped for stereo 
AM as well as stereo FM. 

It probably won’t happen in a hurry 
but at the rate at which enthusiasts rou¬ 
tinely turn over their equipment in the 
quest for a new look and a new sound. 

Stereo AM quality 

And that brings us to the central 
question in J.K.’s letter: What can we 
rightly expect from these new transmis¬ 
sions? To find an adequate answer to 
that question, it’s necessary to go back 
to the basics of high (audio) quality AM 
radio reception: 

The bandwidth or “selectivity” of an 
AM tuner (or receiver) has always been 
a compromise: 

(1) The bandwidth must be sufficiently 
narrow to discriminate adequately 
against broadband electrical and atmos¬ 
pheric noise and against interference 
from stations broadcasting on adjacent 
or nearby channels. 

(2) 'It should not be so narrow as to dis¬ 
criminate against the outer sidebands of 
the wanted carrier to the extent that the 
recovered signal becomes unacceptably 
muffled because of attenuation of the 
higher audio frequencies. 

In practice, the vast majority of 
tuners and receivers, including those in 


domestic sound systems, end up with an 
AM bandwidth narrow enough for most 
reception situations but with an audio 
frequency response falling well short of 
even modest hifi expectations. 

Response through the tuner may typi¬ 
cally be 6dB down at around 3kHz and 
20dB down at 5kHz — nowhere near 
wide enough to accommodate the range 
of high audio frequencies actually 
broadcast by AM stations. 

While it would be easy, at this point, 
to call for an effective bandwidth of at 
least ±10kFlz, majority opinion in 
broadcast engineering circles favours 
±7kHz, or 14kHz overall, as a more 
appropriate figure for Australian condi¬ 
tions, offering a worthwhile increase in 
perceived audio response without un¬ 
duly exacerbating problems of noise and 
interference. 

Even at that figure, wide/“normal” 
bandwidth switching becomes a desira¬ 
ble provision, to cope with situations 
where noise and interference renders re¬ 
ception of particular stations unaccept¬ 
able in a wider band configuration. 

In fact, during the conversation men¬ 
tioned earlier, the sales executive nomi¬ 
nated failure to understand such prob¬ 
lems as a reason why wide-band AM 
tuners have, in the past, received less 
than their due in hifi stores. Said he: 
“What can you expect when they try to 
demonstrate them without an adequate 
aerial, in congested shopping centres, 


w ®o® gfusm ©■■■■, I Mm smoiT 
pj\/c YflllR OTSflTB ffllj 



"Sur S/R/ THIS JtfAY you G>£T TO ZJS7EN 
TO 'TWO &/FRERENT S7ACTIONS 
AT THE SAME TIME..." 
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FORUM 


surrounded by fluorescent lights and a 
tangle of electrical wiring?” 

Relevant to AM stereo 

This whole matter is relevant to 
stereo AM, because stereo is only half 
the package which could increase the 
appeal of AM broadcasting to hifi lis¬ 
teners. The other half is a subjectively 
clean, open signal, free from obvious 
background interference. Indeed, the 
two belong together, because the stereo 
effect is subjectively more apparent with 
a wide-band tuner. 

In part, therefore, the answer to 
J.K.’s question about what to expect of 
stereo AM depends on: 

(a) His choice of a suitably specified 
tuner: wide/normal bandwidth switch¬ 
ing, C-QUAM only decoding, crystal- 
locked tuning; 

(b) The availability of a reasonable level 
of signal from the wanted stations at the 
listening location; 

(c) His readiness, if necessary, to take a 
little extra trouble with the antenna. 

The rest is up to the station. Most are 
quite fussy about the quality of their 
basic equipment but, as explained in the 


March 1986 article, AM stations tend to 
“doctor” their signal to achieve higher 
effective carrier modulation and a 
brighter sound through ordinary narrow 
band receivers. 

Unfortunately, this sort of processing 
can be perceived as distortion — which 
it is — in a wide-band receiver, becom¬ 
ing even more objectionable when oper¬ 
ating in stereo mode. 

C-QUAM was chosen because it has 
the capacity to produce a totally com¬ 
patible stereo/mono signal which, while 
falling short of FM specifications, is 
nevertheless subjectively clean and 
quiet, with good left-right separation — 
provided the station operators observe 
good audio practice and C-QUAM 
recommendations regarding signal pro¬ 
cessing. 

So, to the provisions a,b & c above 
we can add: 

(d) Recognition by the station operators 
that they are now catering not just for 
the 0-3kHz brigade, but for a new audi¬ 
ence listening in wide-band stereo. 

Summing it all up ... 

As a lover of silence, I am not an 
avid listener to radio. However, my lim¬ 


ited experience of the AM stations, 
heard on an otherwise ordinary cryst; 
locked mono tuner, does not suppi 
the suggestion that their quality in tl 
mode has been compromised by t 
provision of stereo. 

However, listening to their signals, 
headphones, through a near equivak 
stereo tuner is very informative. W 
normal (narrow) bandwidth, the ster 
effect is quite apparent, with music 
longer concentrated in the centre 
one’s head and with voices surround 
by a genuine dimensional ambiem 
Switch back to mono and the differer 
is immediately apparent. 

C-QUAM certainly works! 

In the wider band setting, voices g; 
sibilants, violins acquire strings and t 
stereo effect is emphasised. 

In some cases, the sibilants may 
rather too prominent, indicating tl 
the station is still using too much pi 
emphasis in the upper midrange — 
effect that may not be so obvious wi 
loudspeakers and that can be offsi 
anyway, with the help of the treble to 
control. 

My firm conviction is that stereo A 
is here to stay and that, in the course 
time, it will be accepted as routine. 

Right now, I can understand hifi de; 
ers knocking AM stereo if they doi 
have their own pet brand of tuner 
offer. What else can they say? If th 
recommend it without having prodi 
available, they’ll have done a selling ji 
for someone else! 

If the object is to knock stereo Af 
one can certainly quote figures to ba 
any criticisms. Frequency response, d 
tortion, signal/noise ratio, dynair 
range and channel separation all suff 
by comparison to FM. 

Why then would anyone bother to 1: 
ten to AM? For the same reason th 
J.K. — along with a lot of other peop 
— listen to AM through narrow bai 
mono tuners: because, from time 
time, the program content appeals 
them. No matter what the figures say, 
you choose, on occasions, to listen 
narrow band mono, the change to wid 
band stereo will almost certainly mull 
ply the satisfaction in so doing. 

One other point: if you’re one < 
those who likes listening to stereo rad 
in your car, you’ve probably been exa 
perated on occasions with the “pick 
fence” effect with FM signals. You’ll 1 
glad to sacrifice a few Hertz and a fe 
decibels to get rid of those adjectiv 
pickets! 


David Tilbrook 

DOESITACAIN! 

PAV*V 

^AEM-6102 
KIT SPEAKERS. 



We're talking about the exciting David 
Tilbrook designed speaker kit which 
uses VIFA's high performance drivers 
from Denmark; his 2-way, digital-ready 
100 Watt capable masterpiece The 
name Tilbrook is synonymous with 
brilliant design and performance 
characteristics and this system keeps 
the legend alive and well When you 
compare the price of this kit with similar, 
fully imported loudspeakers, you will be 
saving from 55% to 60%! 

The performance of the speakers is 
outstanding Australian Hi-Fi 
Magazine recently acclaimed: "Well. 
Mr Tilbrook and Scan have certainly 
done their homework The AEM -6102 
Is simply superb. A very accurate 
design and exhibits remarkable low 
levels of colouration and distortion - 
across the board " 

Such performance can only be 
achieved when every component is just 
right and the drivers are of advanced 
construction Which is why VIFA drivers 

Mlsi0^ n DALI, U ROGER| e j a AMO aS 
VANDERSTEEN, HEYBROOK, BANG 
& OLUFSEN. DC M. and MAGNAT |ust 



to mention a few 

Nearly a thousand of the AEM 6102 
speakers have already been built in 
Australia with superb results. For only 
$799 a pair including drivers, pre-built 
cross overs and flatpack cabinets you 
can be the owner of one of these sonic 
masterpieces. 

For more information, please write to: 
Australian Sole Distributor: 

SCAN AUDIO Pty.Ltd., 

52 Crown Street, Richmond, 3121. 
Telephone (03) 429 2199. Telex 39201. 
Genuine O E M. enquiries welcome 
Stocked and demonstrated by: 

NSW: All Jaycar Stores (02) 267 1614 
OLD: Jaycar. Buranda (07) 393 0777 
Old Stereo/Visual (07) 37 7433, 

VIC: Radio Parts (03) 211 8122. 

Rod Irving Electrs. (03) 663 6151 
TAS: NWS Hi Fi, Burme (004) 31 5633. 

Quantum. Hobart (002) 31 0088 
SA: Eagle Electronics (08) 271 2885 
International Sound (08) 212 5006 
Miltromcs (08) 42 3781 
WA Alberts Hi Fi. Perth (09) 322 4409 
NT: Sound Spectrum, Darwin (089) 81 5060. 













: ancy enjoying that! 

In the accompanying panel we repro- 
uce, in precis form, a letter to hand 
om electronics serviceman and fellow 
Dntributor Jim Lawler who, in his spare 
me, is obviously a lover of classical 
rnsic. It has nothing to do with AM 
idio but it bears out my own remark as 
bove. 

Why on earth, in this day and age, 
ould anyone want to listen to some¬ 


thing that was originally recorded on an 
old 78rpm mono system? The answer: 
because the contents happen to appeal 
for reasons other than technological ex¬ 
cellence. If it had been possible, the 
same performance captured on a better 
medium would obviously have been pre¬ 
ferred. 

Equally, if there’s any merit at all in 
what the AM broadcasters are present¬ 
ing, it makes sense to hear it to better 
advantage. < 5 , 


Low fidelity — high enjoyment 

The State Library of Tasmania has a fine collection of LP discs and cas¬ 
settes, available on loan to registered borrowers. 

At present I have a thing about Mahler and I visited the library recently to 
select three symphonies to listen to during the following couple of weeks. All 
three are reasonably new versions (one is from a digital master) and all three 
are excellent examples of phono recording. 

The library files its discs under the composer’s surname and, just behind 
Mahler, I noticed Mendelssohn. The first record under that heading happened 
to be an HMV Treasury Series recording by pianist Moura Lympany. It car¬ 
ried the Concerto No.l in G, the Rondo Brillant in E and the Capriccio Bril- 
lant in B by Mendelssohn, the Symphonic Variations by Cesar Franck and the 
Scherzo from the Concerto Symphonique by Litolf. 

The original version of the Litolf recording, on two sides of a 12-inch 78, 
was at one time the world’s most popular classical recording. I borrowed the 
Mendelssohn record just for old times sake, to see if the Litolf was still as good 
as it used to be. 

According to the sleeve notes, the Concerto and the Rondo, recorded respec¬ 
tively in 1948 and 1952, were transcribed from “surviving metal masters’’. The 
Capriccio (1953) and the Franck Symphonic Variations (1949) were recorded 
on tape and this was the source of the present recording. The Litolf Scherzo 
(1948) had the unhappiest origin, being dubbed from a commercial pressing — 
the same one I had treasured all these years. 

To play the discs, I used our medium-fi domestic system and a pair of Senn- 
heiser HD-40 headphones, allowing me to turn the wick up a little higher than 
would be politic to do using loudspeakers. 

So what am I getting at? 

The Mahler was sonically superb — every note of every instrument clearly 
audible. But, musically, it was unimpressive. 

By contrast, the Mendelssohn Concerto, although suffering a little from re¬ 
stricted frequency range and a degree of surface noise, was a lively, well bal¬ 
anced and satisfying performance. 

The Rondo and Capriccio were pleasing performances, not exactly exciting 
but truly workmanlike and quite listenable. The Franck was pianistically sound 
but I’ve heard better versions. 

The Litolf was the last item on side 2 and it was halfway through when I 
had a sudden, terrible thought: For nearly an hour, I had been absorbed in the 
music and had never once given a thought to the fact that it was plain old-fash¬ 
ioned hole-in-the-wall mono! 

After a confession like that, I’m afraid that I will have blown any chance of 
gaining admission to the “Golden Ears” club. The more so when I also con¬ 
fess to treasuring old 78s like the magnificent Schoor-Parr-Melchoir-Schmann- 
Williams Quintet from “Die Meistersingers”, the Schwarzkopf version of “O 
Tannenbaum” and the McMillan/Toronto Symphony version of Fitzwilliam’s 
“The Bells”. 

These discs are old and worn but the performances are, to my mind, the best 
ever recorded and will be treasured in my collection for as long as I can take 
an interest in recorded music. 

Jim Lawler, Geilston Bay, Tas. 


FOR IBM PC/XT/AT 
AND COMPATIBLES 

DESIGNED AND BUILT IN AUSTRALIA 



EP-27 

EPROM PROGRAMMER 

A fully self-contained system 
including a PC plug-in board a 28-pin 
zero-insertion-force module and a 
powerful user friendly software 
package, capable of programming in 
both conventional or fast algorithms 
the series 2716 to 27512. The editor 
enables a mixture of disk, keyboard, 
memory and e-prom data to be 
composed. 

EXCL. TAX $240 INCL. TAX $288 



PIO-6U 

INPUT OUTPUT BOARD 


A general purpose I/O board for your 
PC. Based on the popular 8255A-5 
chip it features 48 TTL compatible 
and programmable I/O pins. Two 
50-pin connectors allow connection 
via standard or twisted ribbon cable. 
EXCL. TAX $160 INCL. TAX $192 

PIO-1212 

OPTO COUPLED I/O BOARD 

Plugs into PIO-6U via ribbon cable 
and provides 12 independant 
optically coupled inputs and 12 
optically coupled relay/solenoid/ 
lamp drivers, 50V/800 mA, Screw 
terminal connectors. 

EXCL. TAX $230 INCL. TAX $276 
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KCARD fciOLDERS — PHONE ALTRONICS TOLL FREE 008 999 0071 


PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 999007 


Warehouse Moving Sale 


To 174 Roe St. Perth (same Phone Numbers) End of March '87 

We're Desperate to Dramatically Reduce 
Stock Levels — You Save Up To 50% 



TRANSFORMER 
BARGAIN 
MULTITAP 1 AMP 

M 2155 240/6 to 15V 

JPTqs NOW $6 


C Ultrasonic Insect 

and Pest Repeller 

. aitrapellar is effective in controlling mice, 
rats, roaches, fleas, flies crickets, silverfish, 
waterbugs, moths ants and most other 
-1 pests. Laboratory research has 


litory and nervous systems of most 
common pests causing them Dain and 

SCOT 1 or- Spec Iflcstlons- - Dimensions 


Headphones for the 

True Audiophile 

Our Somarium Cobalt headphones 
are a sheer joy. Now you can play 
Beethoven at full bore without 
disturbing the rest of the family and, 
more importantly, enjoy virtually the 
ultimate in comfort and incredible 
reproduction — Speakers never did 


Mini Buzzer 

5-15V DC 


to 65KHz variable 


Frequency Range 
e Output Level 130 





m 


S 5162 

$1.75 


Handy little solid state low current 
buzzer is ideal for use with signaling 
panels, alarm systems, in the car etc. 
Polarity conscious 


Strobe Signal Lamp 

Uses Xenon Stroue lube tor mgn 
energy strobe flash output at a rate 
approx. 1 per second.Fantastic 
light energy output for the DC 


MU METAL SHIELDED 
MIC TRANSFORMER 


ECONOMY RACK 
CABINET 

• Solid steel construction • Black anodised 
front panel • 3 unit (132 mm) • Confori 
International Standards • Ventilated 


I M 0701 NOW JUST$15 ea H 0400 $46 



320mA Dimensions 97 dia.90H 

S 5455 

BLUE 

Was^2^so 
Now $19.oo | 

Infra Red Movement Detector 
With interchangeable lens for corridor 
or wide angle detection 


Guaranteed better than any 
headphone at twice this price 
your money back. 


• Lens simply ’snaps' to either wide angle (range 
40 feet) for normal use or Narrow angle (angle 
80 feet plus) for corridor applications. 

• Snazzy integral mounting bracket allows corner 

90 deg. mounting as well as normal surface 
mount, (this is a fantastic feature as these work 
best in corners and are visually unobtrusive) 

• 12V DC Powered 

• Built-in test lamp 
Jt SPD 


H 1583>W*)5now 


• Alarm output SPDT30V la 

S 5301 . NOW $79 



Why Pay $150? 


Why Risk Unnecessary 

Heart Attack? . 

art disease stnk^down many peoplejn x 3355 Qn|y $QQ 


LOUDSPEAKER PROTECTION KIT 


__such victims been alerted^! 

ial medical, physical and dietary 


| Blood Pressure and Heart 
Rate Monitor 


• Non-Microphone Measui 

• LCD Readout 

• Blood Pressure Monitor 

• Pulse Rate Monitor 



CHEAP INSURANCE AT ONLY $89 


esign (Ot ,, . . 

your valuable Hi-Fi speakers. Self-powered unit disconnects the speakers 
within 1/10th of a second of a fault occuring yet in no way affects the sound 
quality. 


EXTENSION SPEAKERS 


200mm (8") 10 watts max.power 
input. Public Address, 
Background Music. Ideal Hi Fi 
extension speaker. Includes 
transformer holes at 51mm. 
Over 60,000 Sold In Australia! 
Mounting holes 140mm x 140mrn 


• FOR DESPATCH , 1>EfP CHARGES AND ADDRESS DETAILS PLEASE REFER TOb 














PHONEYOUR ORDER — ALTRONICS TOLL FREE 008999007 • 



FAMOUS CALLMASTER PHONE 
ANSWERING MACHINE 


• Dual Cassettes • Record up to 150 incoming messages • Telecom approved. 

Standard 

Remote Control Model A 051 

MICRO UNIT CLIPS ON TO SUNVISOR 
$50 off Top Selling Mlcroeye Radar Detector 
Cat. A 1510 NOW ONLY $349 

icorporates exclusive 
licrostrip hybrid 


Brilliant Savings on Quality Relays 

Cradle Relays— Pinout compatible with ITT and Siemen%high I 
sensitivity, high reliability, gold flashed contacts. Operate time 15 MS I 


Were Now lOUp 
$8.98 $7.95 $6.94 

$8.98 $7.95 $6.94 

$9.95 $8.50 $7.92 

- $8.95 $7.92 


$10.95 $ 

Relay Sockets Include* Retaining Clip 

Now $1.50 
Now $1.50 


300 Watt Inverter with 
Auto Start 
(See EA Sept.'85) 

Just think how handy is would be to have 
240 Volt AC Mains Power when camping or 


Separate audio alerts for X and K bands. 

RSD (Radar Signal Discriminator) switch 
signals with an LO and LR positions. The 
LO and LR positions. 

Alarm: Red LEDs will light up in sequence as signal strength increases. 
When ail Red LEDs are lit and signal strength continues to increase, all 
Red LEDs will flash simultaneously. 

- Visor Bracket, Velcro, Lighter Plug. 


permanently connected if desired. 

Thermal Over Load. Current Regulated. 
Current Overload. 

Complete Kit $229.00 K 6754 Fully built & tested $289 I 

lout Miss Out! Reserve Your OrdM Rjjm "° w 



Temperature 
Controlled Soldering 
Station 

(EA Sept.’86) 

Controls the temperature of your standard 
' lering iron. Suitable for Irons rated from 
I— 75W — Standard soldering iron 
;s straight in no need for modification. 


$35.00 


TOROID TRANSFORMERS 



M 3075 

PRIM 240V 

SEC 1 40V 2A 

SEC 2 40V 2A 

M 3080 

PRIM 240V 

SEC 1 45V1.8A 

SEC 2 45V1.8A 

WERE 

NOW $38 ea 


M 3100 

PRIM 240V 

SEC 1 40V 3.7A 

SEC 2 40V 3.7A 

M 3105 

PRIM 240V 

SEC 1 45V 3.3A 

SEC 2 45V 3.3A 

WERE JfcfiflTfes 
NOW $48 ea 



PVC 10 WATT 8 OHM 
C 2015... $*3fto 
NOW $9.50 


C 2025 . $28351 
NOW $25 


ALUMINIUM 15 AND 30 
WATT FITTED WITH LINE 
TRANSFORMER 



R DESPATCH PEt-P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 25 


BANKCARD HOLDERS— PHONE ALTRONICS TOLL FREE 008 999 007 FOR NEXT DAY JETSERVICE DELIVERY 










LOLDE ?NJE ALTRONICS TOLL FREE 008 999 007 FOR NEXT DAY JETSER' 


• PHONE YOUR ORDER —ALTRONICS TOLL FREE 008999007 


Warehouse Moving Sale 

To 174 Roe St. Perth (same Phone Numbers) End of March '87 

We're Desperate to Dramatically Reduce 
Stock Levels — You Save Up To 50% 







► CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 25 
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MICRON T2440 

Electronic Temperature 
Controlled Temperature 
Selectable Soldering Statior 


Price Break Through 
Solar Cell Array 
18V @ 7 Watt 


The MICRON T 2440 soldering station, offers 
the ultimate in controlled temperature hand 
soldering. 320°C, 350° C, 380° C, 410° C (608° F 
662°F, 716°F, 770°F and 824°F) fixed 
temperatures are selectable by rotating th~ 
detained rotary switch freely without chan 
heater or tip. 


Heat Capacity Full 48 Watts 
• Temperature Control +or - 3 deg.C • 
Zero voltage Switching • Grounded Tip • 
Low Voltage Element 24V • Chrome 
Plated Tip. T 2440 


Normally 
This Month 


$99.oo 


Amazing Price 
Break Through 

$89.95 


aIa 

^ v ^ 


Save a Bundle on these Fantastic 
Micron Soldering Irons 


Temperature Adjustable 250° C to 450° C 

Excellent new iron, screwdriver temperature adjustable between 250°C 
and 450° C enabling very delicate soldering on low settings with surprising 


Save Up To 50% On 
Top Quality D Series 
Connectors! 
Fantastic Value 


Solar Cell Module 

,4V at 450mA 


$29 


Valu® 




tastic 


D Series Computer 
Connectors. Gold Plated 
Professional series 


to other cells. A 0210 

Value $4.50 
Is or more $3.98c 


Professional Temperature Fixed 
Soldering Iron 


20^*50 $18 


SOLAR 


CHARGER 


DB9 


$4.50 


A 0230 


$10 


Professional 
PA 
























See Review Electronics Australia March '86 

BRILLIANT AUTO RANGING DIGITAL MULTIMETER 

Autoranging with Memory I 
lor Relative Meaeuremente 
SPECIFICATIONS: 

DC VOLTAGE 

Ranges 5 (200mV, 2V, 20V. 

200V, 1000V) 

DCV Accuracy 0.5% + 1DGT 

AC VOLTAGE 

Ranges 4 (2V, 20V,200V,750V) 

ACV Accuracy 0.75%+5 DGTS 
Input Impedance 10M Ohm Min. 

DC CURRENT 

Accuracy 20mA-0.75%+1DGT 
10A-1 50%+5DGTS 


Free Select either a Carry Case or Holster this 
month with your Q 1075 at no charge 

Holster Q 1077 $9.50 


better 
ck rubber 
'Holster" 


UV EPROM 
ERASER 


Now Only 


£ 98 ?! 


LOGIC PROBE 


Q 1272 


$2*9? 


Max. Input Frequency 20MHz. Input Impedance 1M ohm.Operating supply 
Range 4 volt minimum. TTL Logic 1 Hi LED greater than 2.3 volts. Loqic 


Check Appliances 
And Electrical Wiring 

Build This 1000V 
Megohm Meter 

(1985 Successor to the "Megger") 


JUST $55 


Carry Case 

Keep^your Labtech DMM looking 

Q 1076 $9.50 


What’s this? For- 

name we've named this t 
"Cliparound" protector i 
Great protector for field use, 
dropping on concrete floors etc. — 


^MissoTrS^rvITorder Right Now - 


Playmaster HiFi Loudspeakers 

Sea Electronics Australia Sept ’86 


i speakers simply- -... 

..drivers are used in many topselling imported syster 

& Olufsen. Rogers, Mission, Jamo, DCM Timewindow etc. 

Build These Fantastic New 


Integrated Amplifier Kit 

(EA May,June,July ’86) 


_• Mono/stereo switch • Toroidal pc 

transformer • Easy-to-build construction • Very little wiring. 

Performance Specification 

Power Output — 8 ohms 62W Distortion - Less than .0% at 1 kHz. Frequency Response - 

-—-— — * » ""J equalisation within + - 0.5db from 40Hz to 20kHz 

__ ...Jb at 20Hz and -1 db at 20kHz Input Sensitivity - Phono 1kHz I 

-4.3mV* Line Level-270mV. Hum a Noise-Phono-89db« High Le - 

Tone Control - Baas - * -12db at 50Hz Treble - +-12db at 10kHz. Di 
' id MHz - greater than 80 Stability — Unconditional. 


I)R DESPATCH PEt- P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 25 


"Th/a New Amplifier offers a standard of performance tar ahead ol any¬ 
thing we hare previously published and ahead ol most commercial 
Integrated Stereo Amplifiers". . 

"It Is half to one third ol the cost of an Imported Amplifier with equivalent 
power output and performance". Says Leo Simpson Managing F * ~** 
Electronics Australia Magazine. 

Beginner constructors can Build this Amplifier Kit — It looks terrific and I 
will last you a lifetime. 

Save $200 or more on comparable performance commercial units 


• PHONEYOUR ORDER — ALTRONICSTOLL FREE 008999007 • 








BANKCARD HOLDERS - PHONE ALTRONICS TOLL FREE 008 999 007 FOR NEXT DAY J 


• PHONEYOUR ORDER — ALTRONICS TOLL FREE 008999007 • 



Warehouse Moving Sale 

To 174 Roe St. Perth (same Phone Numbers) End of March '87 

We're Desperate to Dramatically Reduce 
Stock Levels — You Save Up To 50% 




Rack Frames for the Home 

Stereo System 
Rack Cabinets for 
Equipment Manufacturers 
Both at Low LowAltronlc8 Prices 

AVAILABLE IN TWO FORMATS 


IlSiHlii 



6 Unit (370mm H) 18 Unit 
(907mm) 30 Unit (1450mm) and 
38 Unit (1804mm) Racks available 
All 450mm Deep 



Normally 

149.00 

2.95 

19.95 

2.95 
19.95 

3.95 
25.00 


H 0365 Rack Frame 6 unit (370MM) 

H 0367 Panel Set for H 0365 
H 0370 Rack Frame 18 unit (907MM) 
H 0372 Panel Set for H 0370 
H 0375 Rack Frame 30 unit (1450MM) 
H 0377 Panel Set for H 0375 
H 0380 Rack Frame 38 unit (1804MM) 


$79.00 

44.00 

99.00 

79.00 

135.00 

109.00 

169.00 


H 0382 Panel set for H 0380 
H 0385 Rack screw M6 PK12 Natural 
H 0386 Rack screw M6 PK100 Natural 
H 0390 Rack screw M6 PK12 Black 
H 0391 Rack screw M6 PK100 Black 
H 0395 Rack captive nuts M6 PK12 
H 0396 Rack captive nut M6 PK100 

Supplied In Flat Pack Form They Snap Togetgher In Minutes 


These High Grade Rack Cabinets cost less than 
1/2 that of purpose made sheet metal Racks. 


Hundreds are now in use with Universities, TV 
Stations, Govt. Departments and Private Industry. 
They are extremely sturdy and beautifully finished 
with natural anodised Aluminium frames and super 
durable "Electron Grey-Blue" powder coat enamel 
panels. 

DISPLAYED HERE IN SEQUENCE 

LEFT TO RIGHT ARE - 

(A) H 0365 with H 0367 307mm 
High (267mm of Panel Height) 

(B) H 0370 with H 0372 907mm 
High (800mm of Panel Height) 

(C) H 0375 with H 0377 1450mm 
High (1333mm of Panel Height) 

(D) H 0380 with H 0382 1804mm 
High (1690mm of Panel Height) 





























PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 999007 


S«P e ' A VlN® S ri 

r Professional 2 way Radio's on 
craft, Boats, Vehicles and also 
Industrial PA Systems. 

Noise Cancelling 
Microphone 

ground noise with this 



Electret Condenser 
Microphones 
One for the Kids 
^ Low Cost Wireless Mic 


Transmitting Frequency^88-108MHz FM, tough 

c 0315 . &wr 5 o $12.00 


Two Function Cardioid 


ALC Wireless Microphone 

Superb roving entertainment microphone. Our 
incredible ALC Microphone is one of the most 


C 0400 

Only 

^B?00 $65.00 1 


$19.00 

C 0304 ^ £ifast) 

Stereo Microphone 

requency ReoponsJsO^SKH^^OJo'ohm 
-68db 3M Lead. DC 1 AA cell 

c 0355 jtarss 
$20.00 


Frequency 88-108MHz 3N 



c 0320 ■ $09T5O $19-00 

Lavalier (Lapel) 


LR44j>attery jsupplied 

C 0353 

$3feSb $24 



105 STIRLING STREET, PERTH 

FOR INSTANT SERVICE 
PHONE ORDER 
TOLL FREE 
008 999 007 
PERTH METRO 
AND AFTER HOURS 
ORDERING SERVICE 
(09) 328 1599 
ALL MAIL ORDERS 

P.O.Box 8350 Stirling St.Exchange 
Perth. Western Australia. 6000 

PACKING AND 
DELIVERY CHARGES 

$3.00 DELIVERY AUSTRALIA WIDE 

We process your order the day 
Received and despatch via. Australia 


Post. Allow approx. 7 days 
you post order to when yoi 
goods. Weight limited IKg. 






$6.00 OVERNIGHT JETSERVICE We 

process your order the day received 
and despatch via. overnight 
jetservice Courier for delivery next 
day. Country areas please allow 
additional 24-48 hours. 

Weight limti 3Kgs. 

$6.00 HEAVY MAIL SERVICE For 

deliveries exceeding 3Kgs and less 
than lOKgs - allow 7 days lor delivery 
$10.00 HEAVY HEAVY SERVICE - All 
orders of lOKgs. or more must travel 
Express Road - Please allow 7 days 
for delivery. 

INSURANCE - As with virtually 
every other Australian supplier, we 
send goods at consignees risl 
Should you require comprehensive I 
insurance cover against loss or 1 
damage please add 1% order va 
(Minimum charge $1). When phone I 
ordering please request "Insurance" P 

TOLL FREE PHONE ORDER 

Bankcard Holders can phone order I 
toll free up to 6pm Eastern Standard I 
Time. Remember with our Overnight I 
Jetservice we deliver next day. 


Altronics Resellers 

lances are there is an Altronics Reseller right near you — check 

is list or phone us for details of the nearest dealer. 

lue Ribbon Dealers are highlighted with a ■. These dealers, 

inerally carry a comprehensive range of Altronic products and 

ts or will order any required item for you. 

on't forget our Express Mall and Phone Order Service—for the 

»st of a local call, Bankcard, Visa or Mastercard holders can 

tone order for same day despatch. 

ease Note: Resellers have to pay the cost of freight and 

surance and therefore the prices charged by individual dealers 

ay vary slightly from this Catalogue — in many cases, however, 

ealer prices will still represent a significant cost saving from 

ices charged by Altronics Competitors. 
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MORE ALTRONICS DEALERS WANTED 

If you have a Retail Shop, you could increase youi 
income significantly by becoming an Altronics 
Dealer.Phone Steve Wroblewski 09 3817233 for Details 


BANKCARD HOLDERS— PHONE ALTRONICS TOLL FREE 008 999 007 FOR NEXT DAY JETSERVICE DELIVERY 
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HIFI REVIEW 


Ortoton’s new series of 
moving magnet cartridges 


Ortofon has released a new series of moving 
magnet cartridges which has versons for 
conventional headshells or the newer P-mount 
arms. The OM series of cartridges have 
removeable stylus assemblies which are 
interchangeable for upgrading. 

by LEO SIMPSON 


For many years Ortofon was well- 
known for its moving coil cartridges but 
in recent years it has also produced 
moving magnet cartridges. This latest 
series of cartridges is based on the mov¬ 
ing magnet principle which gives a 
higher output voltage than moving coil 
types and can be connected to the 
standard phono input on stereo ampli¬ 
fiers. 

The OM series (OM stands for Opti¬ 
mum Match) of cartridges all have the 
same body and the various styli are in¬ 
terchangeable so that the buyer can 
have several strategies when approach¬ 
ing the purchase. You could buy the 
cheapest, the OMIO, and upgrade to 
one of the three higher performing 
models at a later date. 

Alternatively, you could buy the top- 
of-the-range OM 40 and also buy the 
styles from the OM 10 for use at par¬ 
ties. You can also buy a stylus to play 
78rpm records should that be your de¬ 
sire. 

There are also P-mount versions of 
the OM series, so that people with T-4P 
tonearms (first introduced by Technics) 
are not left out. Common specifications 
to all cartridges are 450 millihenries in¬ 
ductance and 750 ohms resistance. 
Recommended load impedance is 47kfl 
shunted by 200 to 500pF capacitance. 

The OM series have a very slim body 
and would have to be one of the small¬ 
est and lightest cartridges available at 
the present. The basic cartridge to¬ 
gether with its stylus assembly weighs a 
mere 2.5 grams but this is increased to 5 
grams with the inclusion of a metal in- 
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sert into the mounting foot. 

The overall weight of 5 grams is more 
desirable as far as most tonearms are 
concerned because many arms could not 
balance a cartridge weighing only 2.5 
grams. 

We reviewed the top-of-the-range 
model, the OM-40. This has the Van 
del Hul biradial stylus which is specially 
designed for very good tracing of the 
record groove, especially the innermost 
tracks, while keeping surface deforma¬ 
tion forces very low. The stylus assem¬ 
bly is also claimed to have particularly 
good tracking ability. 

The OM-40 comes well packed in a 
bright red and white box within internal 
polystyrene foam packing. Inside, the 
cartridge itself is securely mounted in a 
perspex and aluminium presentation 



Ortofon’s new OM range is available in 
versions to suit conventional tonearms or 
the new T-4P mounts. 


case. Included with the cartridge is 
assortment of mounting screws, a min 
ture screwdriver, a stylus cleaning bri 
and a set of coloured cartridge termin 
ing leads. 

Also included was a neat plastic sty 
pressure gauge calibrated from 8 to 
milliNewtons (equivalent to 0.8 to 
grams), and an alignment tool for s 
ting up the stylus overhang when t 
cartridge is installed in the tonearm. 

Mounting 

Mounting the cartridge in a typi 
headshell is reasonably easy, especia 
since the mounting holes in the c; 
tridge foot are slots. However, the t£ 
ered body shape does present a sm 
problem in that the lack of parallel sic 
makes it harder to get the correct alig 
ment in the headshell. 

We also prefer the flip-down sty] 
guards found on other more conventic 
ally styled cartridges. The stylus gua 
supplied by Ortofon is effective enou 
when it is on but liable to be lost wh 
it is removed for playing. 

Having mounted the cartridge in t 
headshell, it is then a matter of usi 
the Ortofon alignment gauge to mil 
mise the tracking error. The alignme 
gauge is a strip of perspex which h 
one end drilled to fit over the turntab 
spindle. It has a grid of parallel lin 
marked on it and two stylus positior 
at 65 and 120mm. 

The suggested procedure is to put tl 
stylus at point A, note the angle b 
tween stylus and the grid lines and th< 
do the same at point B. The cartridge 
then twisted slightly within the hea 
shell to make the angles at points A ai 
B equal. 

In practice, it is not possible to si 
the angle between the stylus and tl 
grid lines and so you have to do tl 
next best theng which is to note tl 
angle between the cartridge body aij 
the grid lines. As noted above, becaul 
the cartridge body is tapered and angli 
to the record surface, this makes it 





Iiis view of the Ortofon OM-40 in its pre- 
ntation case also shows the removable 
ylus guard. 

atter of eye-balling the cartridge and 
len guesstimating the angles — a tricky 
isiness which some users may find 
ird to grasp. 

Once you get the general idea 
tough, it is not too hard to do and is a 
riter procedure than attempting to 
easure and adjust the stylus overhang, 
he latter process is not possible with 
any automatic turntables since the 
jadshell cannot be positioned over the 
ratable spindle. 

Having set the arm balance and the 
acking force to Ortofon’s suggesting 
itting of 1.25 grams, we checked the 
ipplied plastic stylus force gauge and 
iund the calibrations to be within 10% 

: the actual values. It really is a nifty 
tie gauge and one which other car- 
idge manufacturers will probably copy 
the future. 

erformance 

Our first objective tests concerned 


tracking and we put the cartridge 
through a battery of test records. The 
first was our old favourite, the drum 
test tracks on the W&G 25/2434 record. 
The Ortofon sailed through all tracks, 
including the most difficult at +16dB. 
Very few cartridges have been able to 
do that in the past. 

On the Shure Audio Obstacle 
Course, TTR-110, the Ortofon also did 
very well, handling all five levels of the 
Bells and Sibilance tracks without prob¬ 
lems, up to level four of the Violin 
tracks and with just slight mistracking of 
the level five drum track. 

On the CBS STR-110 disc, the Orto¬ 
fon played the +15dB sinewave track 
without distortion and handled the very 
difficult +18dB track with some mi¬ 
stracking. 

Overall then, the Ortofon must be re¬ 
garded as one of the best tracking car¬ 
tridges available. 

To check the frequency response and 
cartridge separation, we used the CBS 
STR-100 test disc. With a load of 50kfi 
and 200pF in parallel which is fairly 
typical of most amplifier and 
tumtable/tonearm combinations, the 
frequency response was within ±ldB 
over the range 20Hz to 10kHz. Above 
10kHz, there is a rise to a small reso¬ 
nance of about +4.5dB at 14kHz, drop¬ 
ping away thereafter to about -ldB at 
20kHz. 

This is quite a good result, typical of 
many moving magnet cartridges. In fact, 
it can be argued that the small reso¬ 
nance at 14kHz is desirable, giving, as it 
does, a slight lift to the response right 
at the hearing limit of most people. This 
has the effect of “sweetening” the 
strings while not emphasising record 
surface noise. 


Separation between channels was 
commendable with the minimum read¬ 
ing being -16dB at the 14kHz reso¬ 
nance. Elsewhere it was quite symmetri¬ 
cal at -27dB in the midrange and even 
-18 and -21dB at 20kHz. Again, a good 
result. 

Waveform on sinewave is very good, 
comparable with the best cartridges we 
have seen. That is to say, at some fre¬ 
quencies, typically between 8kHz and 
the resonance, the waveform can be dis¬ 
torted (in some cartridges it becomes 
very much like a sawtooth waveform) 
but overall it is quite good. 

Square waves are also good, with 
very little overshoot and only slight high 
frequency ringing. Sensitivity of the car¬ 
tridge is about average, producing 4mV 
at 5cm/sec signal amplitude. 

Listening tests confirmed the very 
good objective results. If you had to de¬ 
fine the sound quality, it would involve 
terms like crisp and analytical. The bass 
is tight while the upper treble is a little 
on the bright side. 

Conclusion 

In summary, it’s a beauty. It would 
have to be one of the best performers 
available at the asking price and in this 
reviewer’s opinion, it’s probably the 
best available regardless of price, partic¬ 
ularly when the tracking performance is 
taken into account. 

Recommended retail price of the Or¬ 
tofon OM 40 is $329, including sales 
tax. The OM 10 model retails for $89, 
the OM 20 $159 and the OM 30, $249. 
For further information, contact your 
hifi dealer or the distributors for Orto¬ 
fon cartridges, Scan Audio Pty Ltd, 52 
Crown St, Richmond, Victoria 3121. 
Phone (03) 429 2199. (L.D.S.) © 


Potentiometer Range: 



lie supplied frequency 


plot for the OM-40 was substantially in line with our test results. 
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Boost your TV and FM reception with thi 
dual-purpose unit 


TV booster & 
distribution amplifier 


This simple amplifier circuit can improve TV 
and FM reception in fringe and metropolitan 
areas. It can be employed as a masthead 
amplifier or distribution amplifier, and is easy 
to build and install. The unit is relatively 
inexpensive when compared to commercial 
equivalents with similar performance. 

by BRANCO JUSTIC 


Even though Australian television 
and FM transmission standards are as 
good as, if not better than, anywhere in 
the world, it is surprising just how many 
people are missing out on good recep¬ 
tion. In many cases, the good signal 
which may be available at the antenna 
terminals is dissipated by losses in the 
transmission line (coaxial cable), split¬ 
ters and terminations. 

The solution is to amplify the signals 
before they are attenuated in the distri¬ 
bution system. 


At first one may hesitate at the cost 
and time needed to build and install a 
booster amplifier for TV or FM recep¬ 
tion. But if you want to have good sig¬ 
nals at more than one point in your 
home, the chances are that the extra 
losses brought about by the need for 
signal splitters will make an amplifier 
necessary. By the time you invest in 
cable, splitters and other hardware for a 
multipoint TV/FM signal distribution 
system, you might as well do the job 
properly and install an amplifier as well. 


With this amplifier you can have 
many as 16 signal outlets, all with a : 
nal level 9dB higher than the incom 
signal from the antenna. You may £ 
find that some channels that presei 
give poor (snowy) reception will sho' 
big improvement because because o 
better overall signal-to-noise ratio. 

Masthead or 
distribution amplifier 

Let’s compare the two possibiliti 
The overall gain of an amplifier ir 
properly terminated distribution syst 
is independent of its position along 
transmission line. However, the nc 
rformance (signal-to-noise ratio) 
st if the amplifier is placed at the 
tenna terminals. 

Consider the two situations depic 
in Fig.l where,the amplifier input nc 
is assumed to be 20/u.V and the sig 
level at the antenna is 200ju.V. For 
purpose of this explanation the am 
fier gain is 20dB but the principle is 
same for any gain figure. 



In this version, a 4-way splitter has been mounted on the back of the amplifier case. Power comes from a 12V AC plugpack. 
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The masthead amplifier employs only a few parts and these are mounted on a double¬ 
sided printed circuit board. 


In the first case, Fig. la, the ampli¬ 
fier's input terminals are connected di¬ 
rectly to the antenna so that there are 
no losses in a cable between antenna 
and amplifier. The amplifier amplifies 
its input noise and the signal by the 
same amount, so that the S/N ratio is 
the same at the output of the amplifier. 

The output cable from the amplifier is 
shown as having a loss of -6dB but 
since the loss effects signal and noise 
equally, the S/N ratio at the output 
:able end is the same as the input; ie, 
200:20 or 10:1, or in decibel terms, 
20dB. 

In the second case, Fig.lb, there is a 
-6dB loss in the cable between antenna 
and amplifier, so the antenna signal is 
attenuated by half by the time it reaches 
the amplifier input. This means that the 
amplifier input signal is now 100/TV 
while its input noise is still 20/TV. So in 
this case, the signal-to-noise ratio has 
deteriorated by 6dB to 14dB. That is a 
pretty serious loss in signal quality. 

Best performance can thus be ex¬ 
pected with the amplifier placed at the 
antenna terminals. But masthead ampli¬ 
fiers are difficult to install, need water¬ 
proofing and need DC feed on coaxial 
cable. These problems are enough to 
discourage many people from the proj¬ 
ect but there is a good compromise. 

Good quality low-loss cable can be 
used to connect the signal from the an¬ 
tenna to the first convenient point of 
entry (in the ceiling, in the garage, 
under the house etc), where the ampli¬ 
fier can be installed. From there, the 


signal can be distributed using less ex¬ 
pensive but higher-loss cable. Good 
quality cables have losses as low as 2dB 
per 10 metres (at 600MHz), so you 
won’t notice the signal loss produced by 
a short run between antenna and ampli¬ 
fier. 

After the amplifier you would have 
signal to burn, so you could then use 
the cheaper cables to distribute to other 
points in your home and not worry 
about the higher losses causing any no¬ 
ticeable signal degradation. 


The beauty of using the compromise 
approach is that the amplifier does not 
have to be weatherproofed and is much 
more accessible if you want to check the 
state of the cables and connections. 

However, if you decide to take the 
masthead amplifier approach you could 
encapsulate the whole amplifier assem¬ 
bly to waterproof it and feed it with a 
separate AC power lead which could be 
inexpensive figure-8 twin-wire cable. 

Before you decide on either approach 
though, there are a couple of points to 
consider. If you live fairly close to the 
transmitter towers, say within 10km or 
so, then you really should not need an 
amplifier at all. The signal from your 
antenna should be very strong and 
should more than cope with the losses 
expected in any normal distribution sys¬ 
tem. 

The other point is that if your existing 
reception on all stations is presently 
noisy or snowy, then there is a good 
chance that an amplifier alone will not 
improve matters. You would be better 
off first investing the money necessary 
to install a higher gain antenna system, 
perhaps on a taller mast than you may 
already have. The reason for this is that 
an amplifier by itself will not improve 
matters where reception on all channels 
is noticeably snowy. 

Circuit description 

The amplifier is based on a thick-film 
hybrid RF amplifier IC type OM335, 
made by Philips. This device produces 
an overall gain of approximately 27dB 




Fig.2: this diagram shows the general arrangement for a distribution system. 
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Masthead amplifier 


PARTS LIST 

1 PCB, code 87sp3, 63 x 40mm 
1 plastic box, 120 x 65 x 39mm 

1 75 ohm splitter box, as 
required 

2 cable clamps 

40 cm of 75 ohm coax cable 
1 12V AC plugpack 
Semiconductors 
1 OM335 hybrid amplifier 1C 
1 1N4004 silicon diode 
Capacitors 

1 1000/zF 25V electrolytic 
1 lOOOpF disc ceramic 
1 270pF disc ceramic 

Where to buy the parts: parts for 
this project are available from 
Oatiey Electronics, 5 Lansdowne 
Pde (PO Box 89), Oatiey, NSW 
2223. Phone (02) 579 4985. 


Prices are as follows: 

PCB plus components .... $32.95 

Plastic box . $2.60 

12V AC plugpack . $11.00 

4-way splitter . $8.30 

Complete kit, as above .... $54.85 


Note: copyright for the PC art¬ 
work for this project is owned by 
Oatiey Electronics. 



Ian J. Truscotts 

ELECTRONIC 

WORLD 


For all your components! 

Test gear, data books. 

Huge range of active 
and passive components. 

FLUKE Multimeters 

Amidon Ferrite Products 

Are you pulling out your 
hair trying to find parts 
for the PLAYMASTER 
AM/FM tuner kits??? 

Give us a call! We have most 
parts (incl. semi’s) in stock. 

30 Lacey Street, 
CROYDON, VIC. 3136 
Ph: 723-3860/3094 

Mail Orders Welcome 
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and has a bandwidth that extends from 
40MHz to 860MHz whilst still producing 
useful gain at up to 1.4GHz. The latter 
point is academic really since the high¬ 
est TV channel presently in use in Aus¬ 
tralia is UHF channel 59 which has 
band limits from 743 to 750MHz. 

Advantages of the OM335 over other 
hybrid RF devices intended for mast¬ 
head and booster applications are that it 
does not require input or output cou¬ 
pling capacitors (these are internal) and 
its supply input is separate from the 
output so that it does not require an 
output inductor. It can also function 
well over a fairly wide range of supply 
voltages although for best performance 
it should be operated at 24V DC. This 
means that it does not require a regu¬ 
lated supply. 

Characteristic source and load imped¬ 
ance of the OM335 is 75 ohms. That 
and the fact that there are no external 
input and output coupling capacitors 
means that the input and output 
shielded cable may be directly con¬ 
nected to the device. 

The power supply employs a half¬ 
wave rectifier diode (Dl) and a 1000 /aF 
filter capacitor (Cl). C2 and C3 provide 
RF decoupling for the supply rail. Note 
that a 12V AC plugpack has been speci¬ 
fied for the project and this will result 
in a DC supply of around 21V or so, 
which is sufficient to ensure good per¬ 
formance. 

A DC plugpack supply of approxi¬ 
mately 18-25V could be used in place of 
the AC plugpack. 

Construction 

A small printed circuit board has 
been designed to accommodate both the 
amplifier circuitry and the power supply 
components. This board measures 63 x 
40mm and is coded 87sp3. It is double¬ 
sided, with the component side pattern 
being a ground plane. 



Fig.3: the Philips OM335 hybrid RF amp 
fier provides about 27dB of gain. 


Do not attempt to build this proje 
without this printed circuit board. U 
less correct construction techniques a 
followed you could finish up with an c 
cillator or an amplifier with reduci 
bandwidth. You must observe the f( 
lowing instructions: 

1. Mount the hybrid IC close to tl 
ground plane. 

2. Mount C2 and C3 close to tl 
ground plane. 

3. Solder all the negative connections i 
Cl, C2, C3 and the IC. The relevai 
leads do not have the copper etche 
away from the holes, so that soldering 
straightforward. 

4. Keep the centre conductors of tl 
input and output coaxial cables i 
straight and as short as possible; avoi 
sharp bends. 

5. Solder the shields of the two cot 
cables to the ground plane and us 
cable clamps to securely anchor cables. 

The prototype PCB was housed in 
standard plastic box measuring 120 x f 
x 93mm. A standard four-way 75 ohi 
splitter box was attached to the lid wit 
screws and nuts. The short output cabl 
from the PCB was then terminated ; 
the input of the splitter box. Q 


















































































Something for everyone 



































ROD IRVING ELECTRONICS 

"YOUR KIT SPECIALISTS !" 



























































What’s new in 
car sound 
systems? 


These days more people are spending big 
dollars on their car sound systems. With 
compact disc players, the sound in your car 
can be every bit as good as that in your 
home. To get high quality sound though, you 
have to spend your money carefully. 

by LEO SIMPSON 


In 1987, the big interest in car sound 
systems is still the compact disc. Even 
though the listening environment of a 
car is not ideal in that the background 
noise is nowhere near as low as it can 
be in the home, the medium is still ex¬ 
tremely attractive, for a number of rea¬ 
sons. 

First, even though cars are more 
noisy than the average living room, the 
sound of a compact disc player fed 
through a top amplifier and speakers is 
spectacularly better than the FM recep¬ 
tion or cassette reproduction in most 
cars. 

Second, many people already have a 


CD player in the home and are en¬ 
tranced by the sound quality. Naturally, 
they wish to play the same CDs in the 
car. At the moment, few cassette 
players can satifactorily transfer CDs to 
tape, so using the car cassette player for 
the same music is generally not on. It 
comes back to CD. 

Another reason for the attraction of 
CD in the car is the ease of handling 
and the reduced concern about dust and 
grime. Nor do you have to worry about 
rewinding tapes and you can repeat any 
musical selection as often as you want, 
at will. 

Car CD players have also proven to 


be reliable and not at all prone 
mistrack because of the high vibratic 
and shocks in a moving car. There 
still an element of caution about leavii 
compact discs in direct sunlight becaui 
of the danger of warping but th 
applies more to the CD cases than the 
to the discs themselves. 

Car security 

In any case, no one in their rigl 
mind would leave compact discs in clei 
view in an unattended car; the risk < 
theft would be too great. And ineviti 
bly, risk of theft is the biggest drawbac 
of having a CD player in a car. C; 
radio-cassette players are vulnerah 
enough to theft and CD players ai 
much worse. 

Unfortunately too, the theft of a c; 
sound system is usually not the full e: 
tent of the loss. The damage to the car 
bodywork and interior often has to t 
seen to be believed. The repair cost ca 
often be considerably in excess of th 
replacement cost of the sound gear i 
self. 

We have seen thousands of dollars c 
damage done to Commodores just t 
remove the standard Eurovo 




















radio-cassette player. In this context, 
“rip-off” is the operative word as 
thieves have absolutely no respect for 
mere property. 

On the other hand, as the above evi¬ 
dence illustrates, even if you have a 
relatively standard sound system in your 
car, it can still be burglar bait. So how 
do you go about installing good sound 
in your car, preferably including a CD 
player. 

Sony is one manufacturer who has ad¬ 
dressed this problem and they have 
come up with what they believe is a 
solution with their DiscJockey CDX-10 
CD player for the car. Instead of being 
installed in the car dashboard, as are 
other CD players (including the CDX-5 
and CDX-R7 systems from Sony), the 
CDX-10 is mounted in the boot of the 
car. It takes up to 10 compact discs 
which can then be programmed for play 
by a remote-controlled unit which plugs 
into the dash. 

The beauty of this system is that 
there is no evidence of a CD player, 
even to a person who looks intently at 
the interior of the car. 

Whether this idea will catch on with 
other manufacturers remains to be seen 
but for the moment it is exclusive to 
Sony. The price is exclusive too, at 
$1999 just for the player, to which must 
be added the cost of the rest of the 
sound system. 

While the Sony DiscJockey may be 
too pricey for your wallet, virtually all 
'car CD players cost $1000 or more. 
That may be disheartening but remem¬ 
ber that the first home CD players were 
over $1000 and they can now be pur¬ 
chased for under $400 in some cases. 
Car CD players will eventually come 
down too. 

Portable players 

In the meantime, CD enthusiasts are 
taking another way out — use a port¬ 
able CD player and plug it into the car’s 


The Nakamichi TD-1200 has excellent performance specs, and is one of the few to have 
inbuilt security coding. 



The tweeters in Nakamichi’s SP-300 car speaker system can be angled for best treble 
dispersion. 



Stereo amplifiers such as these from Nakamichi require inbuilt DC/DC inverters to be 
able to deliver high power. 
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Its not worth 
pinching! 
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NOW, EUROVOX INTRODUCES A CODED SECURITY SYSTEM 


At last, car sound with its own 
in-built anti- theft system! The new 
Eurovox AM stereo/FM stereo radio 
cassette actually stops thieves in 
theirtracks-thanks to a special 
pre-determined code which must be 
punched-in for the radio to operate. 
And, not only is it impossible forthe 
new Eurovox to work unless the 
correct code is known, it sets off an 
alarm the momentthe unit is 

-ggllfr 


tampered with. So you see, it’s not 
worth pinching! 

But there’s more, Eurovox gives 
you great sound because it’s loaded 
with features, like long range reception 
... switchable wide/narrow band AM 
stereo... micro processor controlled 
tape evaluation system... Dolby 
noise reduction. Eurovox is the one 
system you won’t beat. 

'The security coded system is available in model 
MCC2459E (illustrated) and MCC2460E. 




EUROVOX AUSTRAUA ” 

RO. Box 345, Clayton 3168 
Please send me details of the Eurovox 
Security Coded System and the 
name of my nearest dealer. 


) eurovox 
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The two top models from Eurovox have a microprocessor controlled tape system and inbuilt security coding to reduce the risk of theft. 


existing sound system. This can work 
very well and has the distinct advantage 
that not only can the player be removed 
from the car but it can be used else¬ 
where. 

A number of manufacturers of car 
radio-cassette players are now coming 
round to providing sockets for the con¬ 
nection of portable CD players and we 
expect it to be a feature of most systems 
before too long. 

DC power 

As an alternative, where a car sound 
system is being installed with a separate 
power amplifier, it would not be diffi¬ 
cult for the installer to provide input fa¬ 
cilities for a portable CD player (more 
on this subject later). Providing DC 
power though, is not quite as easy. 

The Technics SLP-X7 portable CD 
player is perhaps the most difficult to 
power from a car’s electrical system. It 
requires balanced supply rails of ±6V 
with the OV line needing to be con¬ 
nected to chassis if it is also to be con¬ 
nected to the car sound system. Clearly, 
running the player from the car’s bat¬ 
tery is desirable since the player’s inter¬ 
nal rechargeable batteries only last for 
two to three hours. 

As with most CD manufacturers, 


Technics do make a DC adaptor for 
cars but it is quite expensive. It would 
necessarily involve a DC to DC invert¬ 
er. Other portable CD players, such as 
the Sony CD-10, are much simpler to 
run from a car’s electrics but the de¬ 
mand has yet to be anticipated by the 
manufacturers. (Electronics Australia, 
on the other hand, has designed an in¬ 
verter to suit any portable CD player. 
Details will be published in the April 
1987 issue.) 

One point which should be noted 
about using portable CD players in the 
car is that in spite of their noted resist¬ 
ance to vibration and shock, they 
should not just be sat on the car seat 
while in use. If the car has to stop sud¬ 
denly or goes around corner rapidly, the 
player may well end up on the floor and 
the playing mechanism could be dam¬ 
aged. 

The solution to this is to make up a 
foam cradle which will hold the player 
securely, perhaps in or on the centre 
console, while still being able to be re¬ 
moved at a moment’s notice. 

Alternative security 

Coming back to the theft angle again, 
it must be admitted that where deter¬ 
mined thieves are concerned, no car 


sound system is safe, even it is installed 
entirely in the boot. Again, with no re- 
pect for property, it is only a moment’s 
effort for a thief to jemmy open the 
boot of a car, to snitch the contents. 

With that drastic consequence in 
mind, another approach to car sound 
security is needed. Eurovox have it in 
their top-of-the-line MCC260E and 
MC2459E radio-cassette players in the 
form of “security coding”. It makes the 
units “not worth pinching”. Originally 
introduced by Eurovox, security coding 
involves the radio’s internal custom 
microprocessor and its read only 
memory (ROM). 

When the unit is installed or when¬ 
ever the car battery has been discon¬ 
nected, a unique code must be fed in 
via the radio’s pushbuttons in order for 
the system to work. The owner has de¬ 
tails of the code on a card which is sup¬ 
plied at purchase. Thus, if the radio is 
stolen there is no way of getting it to 
work unless you have the code and so it 
is “not worth pinching”. 

Nakamichi’s top-of-the-line TD-1200 
radio-cassette player also has security 
code protection which is essential for 
this deluxe unit costing a cool $2600. 

An interesting additional feature of 
the Eurovox MCC2459E (which has to 




















tions will be much more than this an< 
may easily run up to $5000 or more 

Power amplifiers 

These days, few dyed-in-the-wool ca 
sound enthusiasts are satisfied with th< 
stereo amplifier built into thei 
radio-cassette player. There are goo< 
reasons for this. The first is insufficien 
power and the second is sound quality 
Relatively few players are capable o: 
more than ten watts per channel anc 
the harmonic distortion performance ii 
generally poor, especially when com 
pared with domestic hifi systems. 

In view of this, separate power ampli 
fiers are becoming more common in the 
better car sound installations. Made bj 
the top manufacturers, such as Nakam- 
ichi, Sony, Pioneer, Yamaha and Ken¬ 
wood, these amplifiers can offer powei 
and distortion performance which is 
comparable with very good quality do¬ 
mestic hifi systems. As an example, 
consider the Nakamichi PA-300. It has 
a rated power output of 70 watts pei 
channel at a total harmonic distortion ol 
less than .003% at 1kHz. 

Another good example is the Ken¬ 
wood KAC-9020 which is rated at 100 
watts per channel at a total harmonic 
distortion of .004% at 1kHz. These am¬ 
plifiers offer superb sound quality, 
every bit as good as conventional mains 
powered amplifiers. 

The usual load impedance of car 
loudspeakers is four ohms but even with 
this low impedance, it is not possible to 
obtain this high level of power and per¬ 
formance from an amplifier running at 
between 12 and 13 volts DC. The de¬ 
signers overcome this problem by build¬ 
ing DC-to-DC inverters inside the am¬ 
plifiers, to give them balanced supply 
rails of ±50V or more. This enables 
high power and low distortion to be ob¬ 
tained relatively easily although it is no 
easy achievement to reduce the invert¬ 
er’s electrical hash to a very low level. 

The reason why such high power is 
necessary is that the better quality car 
loudspeakers tend to be relatively insen¬ 
sitive and thus require a lot of drive 
power. The consequence of using such 
higher power is that the car’s battery is 
required to deliver very high peak cur¬ 
rents when the amplifier is flat out. 

To give an example, a high power 
amplifier with inbuilt inverter can be ex¬ 
pected to be no more than 50% effi¬ 
cient. This means that a stereo power 
amplifier of 100 watts per channel rating 
will have a power draw of at least 400 
watts total when at full power. At 12.5 
volts, the equivalent battery current 
drain is over 32 amps. For average 


be used with an external stereo ampli¬ 
fier) is that the company can supply in¬ 
terface boards to suit any car CD player 
and some portables too. 

Some manufacturers, notably Ken¬ 
wood, have taken a simpler approach to 
the theft problem. Some of their models 
can be removed from the cradle when 
the owner leaves the car while other 


models come with a special cover which 
hides them from view when they are not 
in use. 

Incidentally, if you are interested in 
really good car sound, you will have to 
pay for it. There are not too many in¬ 
stallations which can be regarded as 
having reasonable performance which 
cost much under $1000. Many installa¬ 


For high power needs, the Yamaha YPA-800 has 100 watts per channel for stereo or 4 x 

40 watts for four channel mode. 
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One of the cheapest CD portables available, the Technics SLP-X7 can be used in a car 
but needs a DC adaptor. 


music signals, with the volume setting 
well up, the typical current drain of 
such an amplifier will be around 10 
amps. 

Ideally, the car sound system should 
be run from a separate battery so that 
there is no danger of running the bat¬ 
tery down to the point where it will not 
start the car. The better installations do 
have a separate battery with relay or 
diode isolation to allow charging by the 
alternator. 

Connecting leads 

Whether or not a separate battery is 
used, the high current drain of higher 
power amplifiers means that resistance 
in the supply leads is of paramount con¬ 
cern. Even a commendably low resist¬ 
ance of 0.1 ohms is sufficient to cause a 
supply voltage drop of 3.2 volts for the 
above example and that would cause a 
serious power loss as well as degrading 
the sound quality. 

Clearly, the supply leads must use 
very heavy cable and employ heavy- 
duty connections if the performance of 
the system is not to be degraded. For 
similar reasons, the connections to the 
loudspeakers must be of the highest 
quality, if the best sound quality is to be 
obtained. In fact, it is more important 
for the loudspeaker cables in a good car 
installation to be of high quality than in 
an equivalent domestic hifi installation. 
The reason is that most domestic loud¬ 
speakers have a nominal impedance of 
eight ohms and so the potential voltage 
losses are halved. 

To be absolutely sure on this point, 
some installers go so far as to use high 
quality loudspeaker leads such as Mon¬ 
ster Cable for both the loudspeakers 
and the supply leads. This may be gild¬ 
ing the lily but at least the buyer can be 
sure that he has a good installation. 

Cassette players 

Even the most basic car sound sys¬ 
tems have a cassette player these days 
but that is by no means the end of the 
story. The player should have Dolby B 
noise reduction as a standard feature 
since virtually all music tapes these days 
have Dolby processing. The better 
players also have Dolby C processing 
and some even have dbx noise reduc¬ 
tion. 

One or other of the latter features are 
desirable if your domestic hifi cassette 
deck has Dolby C or dbx, so that you 
can play your good tapes in the car. dbx 
noise reduction also has a very good dy¬ 
namic range which should accommodate 
most compact discs without problems. 

Other features, such as auto reverse 


at end-of-play are attractive too but not 
essential. More desirable is auto-eject 
when the ignition is turned off (to pro¬ 
tect the tape and the heads) and the 
ability to play metal tapes. 

Tuners 

While AM stereo caused a lot of in¬ 
terest when it was introduced two years 


ago, it has been slow to catch on with 
the customers. Partly this is because 
relatively few manufacturers have of¬ 
fered the AM stereo option and those 
models which have included it have 
been the most expensive. This need not 
be the case since most good 
radio-cassette players now incorporate a 
synthesised tuner (you can forget most 



One of the most popular high power car amplifiers on the market, the Kenwood KAC- 
9020 puts out 100 watts per channel. 


ELECTRONICS Australia, March 1987 


39 
















The Sony ES Indent Dealer List. 
About as interesting as reading 
the telephone book. 



of the rest — they’re not worth hav¬ 
ing). This is important for good oscilla¬ 
tor stability, a requisite for effective 
AM stereo. 

Until the manufacturers make more 
AM stereo models available at a lower 
price, most buyers will be content to 
wait and see. At the moment most AM 
stereo models being sold are original 
equipment in cars such as the Commo¬ 
dore Calais. 

As far as FM is concerned, it may be 
thought that there is little difference in 
performance between one synthesised 
tuner and another. That is certainly not 
the case and this is one instance where 
“you get what you pay for”. The most 
expensive models not only offer far bet¬ 
ter FM sensitivity but their ability to 
give good reception in areas where mul¬ 
tipath is severe can be a revelation. The 
same comment applies to “picket fenc¬ 
ing” which occurs in weak signals areas. 

The relevant parameters in determin¬ 
ing good multipath rejection are sensi¬ 
tivity, capture ratio and AM suppres¬ 
sion. The more dollars you pay, the bet¬ 
ter these parameters usually are. It pays 
to shop around though, to make sure 
you are well informed about the top 
performing models. 

Loudspeakers 

By far the weakest link in the car 
sound chain is the loudspeaker. This is i 
not necessarily because the manufactur- < 
ers are not making high quality drivers, i 
It has more to do with the difficult envi- ; 
ronment of the car passenger compart- ; 
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ment and limited number of places to 
install the speakers. This means that it 
is difficult to aim the speakers for opti¬ 
mum sound dispersion and almost im¬ 
possible to correctly baffle the bass 
speakers for extended bass response. 

A partial answer to the problem of 
correctly aiming the high frequency 
drivers has been produced by Nakam- 
ichi. Their SP-300 mobile speaker sys¬ 
tem has a tweeter which can be clicked 
to a number of different physical set¬ 
tings, to get the best dispersion. 

A general rule of thumb for the best 
mounting of speakers for good high fre¬ 
quency dispersion is that “if you can see 
them, they’re OK”. If they’re down 
around your ankles, you are not likely 
to hear a lot of treble. 

The problem of correctly loading the 
bass drivers has been tackled fully by 
Kef with their GT200 system. It has the 
bass drivers in a properly loaded enclo¬ 
sure which sits in the car’s boot. The 
bass energy is then fed into the passen¬ 
ger compartment via flexible ducts. 

Unfortunately, there is no sure way 
of obtaining a really good sound instal¬ 
lation. A step in the right direction is to 
talk to the installers and ask to be re¬ 
ferred to some of their recent installa¬ 
tions, preferably in vehicles similar to 
your own. 

One point worth realising about car 
sound systems is that you will probably 
spend far more time listening to music 
in your car than at home. On that basis 
alone, it is wise to carefully consider 
your options before making a purchase.® | 


New South Wales 

Sydney City: 

ASSOCIATED ELECTRICS. Telephone: (02) 20223 
SYDNEY SOUND SHOP. Telephone: (02) 267 3172 
Birkenhead Point 

AUDIOCOM, Telephone: (02) 813132 
Burwood 

PIRjMAI HI-FI. Telephone: (02) 747 2533 
Chatswood 

CHATSW00D HOME ENTERTAINMENT CENTRE 
Telephone: (02) 4112090 

JJ SOUND AND VIDEO. Telephone: (02) 344 5020 

BUTTONS - A SONY CENTRE Telephone: (02) 5262088 
Mosman 

BERNY’S RADIO & ELECTRICAL. Telephone: (02) 969 3830 
Rockdale 

BUTTON'S ELECTRONICS. Telephone: (02) 597 7788 

COMMODORE TV. Telephone: (02) 6991199 
Broadmeadow 

WARDELL SIGHT & SOUND. Telephone: (049) 52 2863 

NOWRA HI-FI. Telephone: (044) 214533 
Phillip, ACT. 

KENT HI-FI. Telephone: (062) 82 2874 
Wollongong 

HI-FI AND ELECTRONICS CENTRE Telephone: (042) 280055 
DOWNTOWN DUTY FREE OUTLETS. 

South AustraUa 

Adelaide City: 

GRENFEL PLAZA HI-FI. Telephone: (08) 515017 
HI-FI ACOUSTICS. Telephone: (08) 2236774 
Blackwood 

BLACKWOOD SOUND CENTRE Telephone: (08) 278 6888 
Mount Gam bier 

ASLIN HI-FI. Telephone: (087) 256000 
DOWNTOWN DUTY FREE OUTLETS. 

Victoria 

Melbourne City: 

BLUE MARBLE INTERCAPE PTY LTD. Telephone: (03) 3291855 

LOCKS HOUSE Telephone: (03) 6631312 

Balwyn 

RAYMIK WHOLESALE. Telephone: (03) 8360522 

LOCKS HOUSE. Telephone: (03) 7940188 
Richmond 

ENCEL. Telephone: (03) 5848066 
Wantirna 

AUDIO TRENDS. Telephone: (03) 729 8233 

RAYTRONICS. Telephone: (054) 436434 
DOWNTOWN DUTY FREE OUTLETS. 

Queensland 

Brisbane City: 

VIDEO PRO. Telephone: (07) 2290377 
Buranda 

REG MILLS STEREO. Telephone: (07) 3915606 
Toowong 

HANDO'S HI-FI. Telephone: (07) 3715977 

STEREO WORLD. Telephone: (070) 511725 
Kawana Waters 

ACTION REPLAY VIDEO. Telephone: (071) 44 3733 

MACKAY STEREO SALES. Telephone: (079) 57 7512 
Southport 

VIDEO PRO GOLD COAST. Telephone: (075) 914224 
Townsville 

DISCO AND STEREO SUPPLIES. Telephone: (077) 72 3470 
Tweed Heads 

TOMA ELECTRONICS. Telephone: (075) 366977 
DOWNTOWN DUTY FREE OUTLETS. 

Western Australia 

Perth City: 

CITY HI-FI. Telephone: (09) 322 5086 
Booragoon 

AUDIO EQUIP Telephone: (09) 3303397 
Ned lands 

VINCE ROSS AUDIO WORLD. Telephone: (09) 3868144 
DOWNTOWN DUTY FREE OUTLETS. 


Hobart 

SONEX. Telephone: (002) 345521 
Devonport 

HI-FI HOUSE. Telephone: (004) 24 5555 






Some of the mind-numbing technical details that conclusively prove 
why Sony ES compact disc players are second to none. 


Our engine 


re last seen doing 


No doubt they're more than pleased 
ibout developing the world’s best compact 
Use players. 

The Sony ES Series. 

But they became ecstatic when we 
isked to borrow the technical manual. 

Instead of resorting to tiresome 
idjectives, we thought it best to substantiate 
his bold, much bandied-about claim. 

With facts and proof, and lots of it. 

Sony's state-of-the-art technology will 
ake some explaining. (Although what state 
rou’ll be in after reading it all, who knows.) 

For the purposes of flow and to j 
minimise the risk of repeating ourselves,! 

:he words breathtaking, staggering and ; 
mind-boggling have been edited from 
:he original technical report where they 
occurred no fewer than 174 times. 

(Much to our engineers' dismay, 
ive’re currently editing all superlatives from 
:he ES Series amplifier, tuner, cassette deck, 
speakers, graphic equaliser and surround- 
sound-decoder technical manuals.) 

Naturally, not all features are 
available on some models. 

The Digital to Analog 
Converters. A true test of your 
powers of concentration. 

Not one, but two Digital to Analog 
Converters are used for each independent 
:hannel to obtain accurate sound separation. 

(Buy one, get one free!) 


for L- and R-channel, the signal of both 
channels is converted simultaneously. 

Which simply means, of course, that 
sound from both the left and right speakers 
reaches the listener at the same time. 

Obvious. Isn’t it? 

The Optical Transfer System 
will bring tears to your eyes. 

By incorporating an Optical Transfer 
System for music signal transfer from the 
Digital Circuit to the D/A Converter, digital 
noise is prevented from entering the analog 
circuits. Thus, clear sound is maintained. 

In other words, Optical-Transfer 
^reduces distortion that causes harshness 
i the high frequencies, and 
[ produces a rich solid bass 
1 resulting in pure, clean high- 
[ fidelity sound, as they say in the 
I technical manual. 


The full function wireless Remote 
Commander allows total control of all major 
features including 20 key Direct Music 
Select. 

Even line-out level control is possible 
without moving from your seat. 

The only time you get up is to get a 
beer out of the fridge, but we’re working on it 


zzzz zzzzzzzzzzzz... oh... sorry... above 20KHz, allowing the use of a gentle 
where were we... ah yes... well so much for slope Low Pass Filter to reduce distortion 
the Servo Voltage Control circuit 
What a little marvel. 

The Cerasin Chassis. Famous 
for its quick attenuation to 
vibration. 

The new Cerasin chassis (Ceramic 
& Resin) is reinforced with ceramic outserts 
that absorb mechanical vibrations and 




nave guessed^^^^* 

irmBL 


Have we converted you yet? 


As you may have guessed^ 
the main cnaracteristic^ 
of the plastic resin’ 
ceramic powder is 
its quick attenuation of 
vibration. 

(Small ceramic particlesare scattered 
amongst the plastic compound, causing 
friction between ceramic particles and the 
plastic, resulting in attenuation. Phew.) 


our Shuffle Play. 


The Music Calendar & 
6-mode time-keeper function. 
(Or the M.C.6-M.T.K.F.) 

The large FL display has all of the 
[information you need to know, the Music 
Calendar shows the number of selections 
the disc or programmed. And a check- 
button gives instant confirmation of the 
program order. The selections are “checked 
off’ as they are played. 

The 6-mode Time Keeper function 
gives you complete time information of the 


Use the Shuffle Play to automatically total playing time and remaining time of the 


NOT ONE BUT TWO D/A C’s. 

Together with twin monaural 
instruction, the result is the best sound 
quality available in the world today. 

That’s being modest, of course. 

Now, the way these little devils work 
is pretty obvious once you know how. 

(This next bit is really dry, so we 
suggest you grab yourself a glass of water.) 

The serial data recorded on a CD 
cannot be simultaneously reproduced into 


A COMPLICATED GR 



Incorporated in this sophisticated 
unit is the Linear Motor Tracking Mechanism. 

Instead of using gear 
linkages, the pick-up is 
mounted directly along i 
pair of rails. \1 

It thus assures high 
reliability and ultra-quick 
access within one second. 

The New Tracking Servo Control 
Circuit incorporates Envelope Differential 
Detection and Servo Voltage Hold circuits. 

With this System, Error Signals 
Caused ...sorry, caused by dust, smears, 
etc., or defects in the disc itself, are detected 
and corrected at high-speed. 

Before they cause tracking error. 

Unstable tracking is detected at the 
input of tracking error voltage to the window 


playback the entire disc in continuous 
random order. 

Although no amount of shuffling will 
make a Burl Ives disc seem fresh. 

A 20-key Direct MusicSelectfunction 
allows you to play your favourite selections 
anyway, anytime, even with one arm tied 
behind your back. And the RMS random 
programming system will memorise the 
playback order of up to 20 selections. 

Use the Index Search or two-speed 


total disc, programmed selections, time 
elapsed and remaining time of the selection 
in play, time after time. 

We’ve thrown In everything, 
including the oxygen-free 
copper heat sink. 

Sony has loaded the ES series with 
more power than you need, to assure 
powerful bass sound reproduction. 

This is thanks to the use of large 
capacitance powertransformers, high-speed 


manual search with the AMS (Automatic diodes and large filter capacitors. 


Music Sensor) to play any particular 
selection. 


Over-simplifying it, clean sound is 
enhanced by separating the power supplied 


Fiverepeatfunctionsallowyou from the digital and analog blocks sc 
to repeat one selection/all/A-B/ interference is eliminated. 


RMS or Shuffle Play. Now the RMS come: 

additional memory back-up for 
convenient timer play. 

The unique Unilinear 
Converter System. Try saying 
that five times fast. 

The Unilinear Converter System is 
the "heartbeat" of the player. 

Operatingfrom one masterclock,the 


The audio circuitry 
carbon resistors that were 
designed for 
audio components. 



polypropylene film capacitors assure low 


EFM demodulator, Digital Filter and the D/A distortion in the high-frequency range. 


Converter are combined into a single 
synchronised system, eliminating beat noise 
jitter from the digital processing circuits. 


addition, a non-magnetic Oxygen- 
Free Copper heat sink and copper screws 
are carefully selected. 


-channel and R-channel audio by a single 
)/A Converter no matter how hard it tries, 
rreating a slight time-lag between the left 
ind right channels. 

Although this time-lag can hardly be 
rensed by the human ear, we eliminated it 
inyway. 

Theoretically speaking. 

By adopting independent D/A C’s 



The rhinoceros is a mu 
misunderstood animal. (Don’t worry. Just contact the Sony Technical Department, 
checking to see if you’re still with us. And we’ll refer you to a psychiatrist 

Plough on.) 

The 16 bit Digital Filter with 2 times 
oversampling and high-speed D/A C raises 
the noise component of the digital signal THE LEADER IN DIGITAL AUDIO. 


SONY, 










□•°d 

o o o o 


The Serviceman 
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A case of Rank carelessness 


One of the most embarrassing situations which any service¬ 
man can face is the set which develops a second fault the 
day after it has been serviced. How do you convince the cus¬ 
tomer that the second fault has nothing to do with the first 
one? Or that there is no way that you could have foreseen it 
while fixing the first fault? 


The truth is that many customers sim¬ 
ply do not trust repairmen of any kind 
— and, I must concede, with good rea¬ 
son in some cases. Fortunately, most of 
my regular customers have come to 
trust me, but there is always the odd 
one, particularly among new customers, 
who greets one’s explanation with 
stoney silence, or a disdainful sniff, 
which clearly indicates that they don’t 
believe you. 

In fact, in social circles where I have 
mixed incognito, I have heard it stated 
as “a well known fact” that repairmen 


always create a second, latent fault de¬ 
signed to appear after a short period 
and thus ensure an additional service 
call and fee. Unfortunately for the cred¬ 
ibility of that theory, I have never been 
able to find anybody who could explain 
exactly what mechanism one would em¬ 
ploy to create such a time-delayed fault. 

So how does one handle such situa¬ 
tions? As I say, most of my regular cus¬ 
tomers trust me and will accept my 
word that it is pure coincidence and the 
luck of the game. If anyone protests, or 
even if I sense that they are dissatisfied, 


I will waive my usual fee and charge 
only for any parts involved — and I’ll 
even chuck those in if they are minor 
ones. Anything for good customer rela¬ 
tions and a quiet life. 

So how did this all start? The set was 
a Rank C-2606 which belonged to one 
of my regular customers. This model is 
one which evolved from the first Rank 
colour set of this size, the C-2601 and 
2602, being the same chassis in different 
cabinets. This was followed by the 2603, 
04, 05 and 06 models, all being basically 
the same circuit but with minor addi¬ 
tions and modifications. 

The customer’s complaint was simple; 
the set had performed perfectly at a 
previous session but, at the last switch- 
on, had simply gone completely dead. 
Having confirmed the make and prob¬ 
able model number, I loaded the most 
likely spares into the van and listed 
them for the afternoon rounds. 

When I finally faced up to the set in 
the customer’s lounge room, and 
switched it on, it behaved more or less 
as had been described, except that, at 
the moment of switch-on, I was sure I 
detected the line circuit in operation 
and also a brief burst of sound. Then it 
shut down. 

Protector circuit 

From previous experience I immedi¬ 
ately suspected the high voltage protec¬ 
tor circuit; one of the additions which 
first appeared in the 2603 and continued 
in subsequent models. I first encoun¬ 
tered this circuit back in 1983 and de¬ 
scribed a fault in it in the October notes 
for that year, with some additional 
(contributed) data in the June 1984 
notes. Since then I have learned to 
recognise the symptoms as indicating an 
almost certain failure of one or other of 
the two transistors (TR2001 and 
TR2002) in this section. 

In fact, once having satisfied myself 
that the protector circuit is at fault, as 
distinct from a genuine overvoltage 
condition, I simply change both transis¬ 
tors as a matter of routine. This invari- 
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ably fixes the fault and is quicker and 
cheaper than pulling each transistor out 
and testing it individually. 

But one must avoid jumping to con¬ 
clusions on this basis. There can be a 
genuine overvoltage condition and a 
likely possibility is a short circuit in the 
power supply pass transistor, TR691. 
Such a failure will naturally take the 
main HT rail above its normal 120V. 
This, in turn, can produce excessive 
EHT, trigger the protector circuit, and 
shut down the horizontal deflection cir¬ 
cuit. Which is exactly what is intended. 

On the other hand, the mere fact that 
the HT rail is above normal — MOV is 
a typical condition — does not neces¬ 
sarily indicate that the power supply is 
at fault. When the horizontal circuit is 
shut down the reduced load creates just 
such a condition. My appproach, if I 
find this order of overvoltage, is to 
check the pass transistor and, if it is not 
at fault, to replace TR2001 and TR2002 
as already described. 

This is a fairly simple exercise in the 
03, 04, and 05 models. In these, the 
protector circuit is accommodated on a 
small printed board mounted on the 
centre front of the chassis (ie, towards 
the front of the cabinet) where it is 
readily accessible. This mechanical ar¬ 
rangement is undoubtedly the result of 
the board being something of an after¬ 
thought, but it makes servicing rela¬ 
tively simple. 

But not so with the 06 model. In this 
set, the protector circuitry has been 
made an integral part of the “Deflection 
Out” board, which carries most of the 
horizontal and vertical deflection cir¬ 
cuitry and, in this new form, is desig¬ 
nated PWC-525. In all sets in the C-26 
series this board is mounted vertically, 
parallel with the left hand side of the 
cabinet (from the front), and with the 
print side towards the cabinet. 

In greater detail, it is part of a sub- 
assembly consisting of a metal frame 
which supports the board, plus the hori¬ 
zontal output transformer, the tripler, 
and sundry associated components. 
These latter are mounted on the metal 
frame adjacent to the component side 
of the board, and fairly close to it. And 
the protector circuitry occupies the bot¬ 
tom right hand corner of the board 
when looking at the print side; ie, it is 
towards the front of the cabinet. 

All of which adds up to a mechanical 
situation which is awkward to say the 
least, particularly when it is the protec¬ 
tor circuit which needs attention. My 
approach is to first undo the two screws 
holding the main chassis to the cabinet, 
thus allowing the chassis to be moved 


back a short distance, the main limita¬ 
tion being various leads and cables to 
the tuner, picture tube, etc. These can 
be disconnected if necessary, but I 
prefer to avoid this additional complica¬ 
tion if possible. 

Next, the screws securing the sub-as¬ 
sembly to the main chassis are removed 
and this allows this section to be moved 
back a little further, the restriction 
again being various cables attached to 
it. Some of these are easily disconnect¬ 
ed, and this allows a few more centime¬ 
tres to be scored. Finally, about eight 
screws which hold the board in the 
frame are removed and this allows the 
board to be moved back far enough to 
reveal the copper print in the bottom 
right hand corner. 

Dainty mitts 

The next step calls for considerable 
dexterity and, preferably, an undersized 
double jointed left hand. Fortunately, 
my hand is not overly large, but is not 
really double jointed, other than by 
brute force. Nevertheless, I can manage 
to get it down between the horizontal 
transformer, tripler, etc and the compo¬ 
nent side of the board and grasp each of 
the suspect transistors. Then, by apply¬ 
ing the sucker iron to the print side, the 
transistors can be withdrawn — along 
with a badly cramped hand! 

But that is only half the story. Re¬ 
placing the transistors is much more dif¬ 
ficult because it is virtually impossible 
to see the three holes into which the 
leads have to be introduced. So it is 
very much a trial and error process, and 
getting all three leads into their correct 
holes, at the same time, is something of 
an achievement. Nevertheless, having 


done it on a couple of previous occa¬ 
sions, I managed it this time with some¬ 
what less effort. 

And that was the answer as far as the 
fault was concerned. The set came good 
immediately, and all that remained was 
to put everything back together, give 
the set a routine check and minor 
touch-up for height, linearity, colour 
balance, fine tuning etc, make out the 
account, and take my leave. And at that 
point I virtually wrote the job off as a 
successful if somewhat awkward exer¬ 
cise. 

No room for complacency 

Unfortunately, my complacency did¬ 
n’t last long. The lady of the house was 
on the phone first thing the next morn¬ 
ing, with the news that the set had run 
for only a short period after I left and 
then, when switched on again in the 
evening, had failed again. My heart 
sank. I suddenly had visions of an inter¬ 
mittent overvoltage condition which had 
simply chosen to lie doggo after I had 
replaced the two protector transistors. 
And a fault like that could prove very 
nasty indeed. 

Fortunately, a little discreet question¬ 
ing revealed that the symptoms were 
not the same as before. They now had 
sound, but no picture; the only image 
on the screen was a bright white line 
across the centre. Well, that was a re¬ 
lief. It was a clear case of frame col¬ 
lapse, and nothing to do with the previ¬ 
ous fault. 

I explained this to the lady, but hap¬ 
pily as it turned out, I didn’t labour the 
point. Time enough for that, I felt, after 
I had found out what was actually 
wrong. 
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The Serviceman 


While I could only guess as to the na¬ 
ture of the fault, I fully expected it 
would be something relatively straight¬ 
forward, like a faulty transistor some¬ 
where in the vertical deflection string, 
or even an open circuit resistor. In any 
case, I didn’t expect it would be hard to 
find. Most of the vertical deflection cir¬ 
cuitry on the deflection out board is in 
the top left hand corner (from the print 
side); ie, towards the rear of the cabi¬ 
net. By removing the two main-chassis 
holding screws, and moving the chassis 
back a few centimetres, this section be¬ 
comes readily accessible. 

Of course there was no guarantee 
that the fault would be on this board; it 
could easily be on the “Deflection 
Board”, PWC-367, which feeds the de¬ 
flection out board and which is much 
less accessible. But the deflection board 
was a good place to start; time enough 
to start digging into less accessible parts 
of the set when the deflection out board 
was cleared of suspicion. 

I started with a few routine voltage 
measurements, including the main verti¬ 
cal output transistor (TR409) and so on, 
but could find nothing wrong. At this 
point I remembered that I had the port¬ 
able CRO in the van, which I had 
brought along for another job, and de¬ 
cided it might be quicker to employ this 
to track down exactly where the vertical 
pulses were being lost. 

The easiest place to check was where 
the pulses from the deflection out 
board, PWC-367, come into the deflec¬ 
tion out board via plugs VI and V2. 
Both sets of pulses were normal here, 
so that cleared PWC-367. (The V2 line 
carries feedback pulses as part of the 
linearising process.) So it looked as 
though the fault must be on the deflec¬ 
tion out board. The vertical portion of 
this board consists of three transistors: 
TR410, 3rd vertical amplifier; TR411, 
vertical drive; and TR412, one of two 
vertical output transistors. 

The other vertical output transistor, 
TR409, is located some distance away 
from this board, on the main chassis, 
and connected to the board via a three- 
wire cable and three-pin plug and sock¬ 
et, Ul, U2, and U3, located at the top 
of the board. It’s an unusual arrange¬ 
ment, presumably designed to provide 
adequate heat sinking for TR409 which, 
apparently, does most of the work. And 
although TR409 is not directly accessi¬ 
ble, it is easy enough to test via the 
plug and socket. 
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So, having established that vertical 
pulses were coming into the board, I 
began tracking them through the tran¬ 
sistor string. The pulses were being fed 
into the base of TR410 all right, and ap¬ 
peared again at the collector which 
feeds TR411. Output from TR411 is via 
its emitter, this transistor being a PNP 
type with its collector connected to 
chassis. After that, the pulses are used 
to drive the output transistors, TR412 
and TR409. 

The only snag was that there were 
virtually no pulses at TR411’s emitter. 
Well, I thought, we’re onto something 
here, and promptly pulled out TR411 
and tested it. It tested OK so the next 
step was to check TR412. I fully ex¬ 
pected to find some kind of internal 
short, but no — it tested OK as well. 

Looking more closely at the circuit I 
realised that a short on TR409, the re¬ 
mote transistor, could also produce 
similar symptoms, so I pulled the plug 
off the board and checked it. And again 
I came up with an all clear. This was all 
somewhat discouraging, so I refitted 
TR411 and went back to making more 
detailed voltage checks, the first check 
having been strictly limited. I also 
checked four diodes in this part of the 
circuit, D451, 452, and 453 “A” and 
“B”. 

The diodes checked out OK, but a 
voltage check on the emitter of TR411, 
where I had first missed the pulses, told 
a different story. The emitter is fed 
from a 72V rail via two resistors (R456 
and R458) and diode D452, and nor¬ 
mally sits at 22V. Instead it was down 
to zero. By now I was sure it had to be 
one of the two resistors, the diode hav¬ 
ing already been tested. A further check 
showed that there was no voltage at the 
junction of R456 and R458 — which is 
also the base of TR409 — and placed 
suspicion squarely on R456. 

So I lifted the end of R456 at its junc¬ 
tion with R458 and measured it. That 
was another set-back because it mea¬ 
sured spot on. I was beginning to feel 
rather desperate now; if the resistor was 
intact, why no volts at the other end of 
it? Thus it was that I made a resistance 
measurement from the junction of R456 
and R458 to chassis — and came up 
with a dead short! 

This junction connected to one point 
only; the base of TR409, which had al¬ 
ready been tested without showing any 
signs of an internal short. Nevertheless, 
when I removed the plug, Ul, U2, U3, 


the short vanished from the board 
while a measurement from the U2 pluj 
connection (TR409 base) to chassis con 
firmed that the short was somewhere 
between the plug and the transistor. 

So what was wrong with the transis¬ 
tor? If it had no internal shorts why was 
the base showing a short to chassis? It is 
a TO-3 package, and while I could un¬ 
derstand a faulty insulator providing £ 
path between the case (collector) anc 
chassis, I just couldn’t visualise how the 
base pin could be involved in a similai 
fault. And, from a purely practical poinl 
of view, I wasn’t particularly happj 
about having to find out, because il 
would mean withdrawing the chassis 
completely. 

Fools rush in 

Fortunately, I didn’t rush in. Instead 
I began tracing the lead between the 
board and the transistor. This runs 
along the top of the frame holding the 
board, then down the front of the board 
(ie, close to the front of the cabinet) to 
the main chassis level and across to the 
main chassis and the transistor. 

Where it turns over to run down the 
front of the frame it is held by a simple 
plastic tie, which is also used to dress 
several other leads. This plastic tie mea¬ 
sure about 35 x 35mm and has a central 
hole through which leads can be passed. 
There is also a slot leading into the 
hole, to facilitate feeding cables into it, 
and the tie is secured to the metal 
frame by means of two self tapping 
screws, one each side of the slot. 

Thus, by undoing one screw one side 
of the plastic can be lifted and cables 
withdrawn. And that was what I had 
done during the first exercise, to allow 
the sub-assembly to be moved back as 
far as possible. Then having finished the 
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Perfection comes in Power FET 


Like Michaelangelo’s world- 
renowned statue of “David”, the 
TMOS III™ is a masterpiece in its 
field. It exhibits the most advanced 
technology that means it can deliver 
perfect flat-out performance. And lean 
and mean pricing power FETs were 
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The Serviceman 


job, 1 had threaded all the cables back 
into the hole and replaced the self tap¬ 
ping screw. 

And that was the catch. In replacing 
the screw — which is an awkward job at 
best — I had pinched the base lead to 
the transistor under the head of the 
screw. Even so, the screw did not pene¬ 
trate the insulation immediately and the 
set had run for some time while I car¬ 
ried out routine checks and adjust¬ 
ments, and for sometime after I left. 

It was only sometime after this that 
the pressure, probably helped by heat 
generated by the set, finally broke down 
the insulation and brought the edge of 
the conductor in contact with the screw. 
Naturally, it was easily fixed, and I was 
relieved at not having to pull the chassis 
out. But what a way to be trapped. In 
hindsight, of course, it can only be de¬ 
scribed as carelessness, my only defence 
being the awkward location of the self 
tapping screw. 

Fortunately, I did not have to reveal 
all the sordid details to the customer. 
Instead, I simply described the fault as 
“something I overlooked”, and let it go 
at that. But I was down the drain by an 
hour or so of working time, plus travell¬ 
ing, and a badly disrupted day’s sched¬ 
ule, because there was no way I could 
make any kind of charge in the circum¬ 
stances. The best I could hope for was 
that the customer would overlook — 
and perhaps forget — the inconvenience 
of missing a favourite TV show the 
previous night. 

It was only later, while still kicking 
myself, that I realised I had done ex¬ 
actly what some smart alecs accuse all 
servicemen of doing; leaving a delayed 
fault to ensure another service job. 
Well, it had worked all right, but a fat 
lot of good it had done me. What’s 
more, I doubt whether I, or anyone 
else, could pull the same trick again, 
and make it work reliably. 

Fuse trouble 

To change the subject, here is a brief 
comment about fuses. Some years ago 
(October 1981) one of my stories car¬ 
ried the heading: “We’d be better off 
without fuses — if we didn’t need them 
so much!” The heading wasn’t my idea 
— it was dreamed up by some facetious 
member of the editorial staff, though I 
had to admit that it summed up that 
story pretty well. 

This was to the effect that, while 


fuses are very necessary devices in man; 
pieces of equipment, they are not with 
out their own faults, and can sometime 
create as many faults as they prevent 
Nor is the situation any better now 
some five years later. In fact, I get th< 
impression that it could be worse. 

This all started when I paid a socia 
visit to an amateur friend. Upon arrival 
I was directed to “the shack” by hi 
long suffering wife only to find him hav 
ing a right proper go-crook; so much sc 
that it was several moments before he 
realised that I was there. 

When he calmed down a little, he ex 
plained that the reason for his outburs 
was one of the aforementioned devices 
a glass cartridge fuse, automotive type 
which he had just pulled apart. 

It transpired that he had recentl 
built himself a regulated power supply 
designed to deliver 13.8V at up to 10> 
to power his two metre transceiver am 
its associated afterburner. This was t 
replace a rather clumsy arrangemen 
consisting of a discarded car battery am 
battery charger. 

More precisely, the new power suppl 
was the VK Powermate described in thi 
magazine in December 1983. And al 
though he had taken some liberties witl 
the power transformer, the chassis, am 
the heatsinks, the end result was at leas 
as good as, if not better than, the origi 
nal specs. 

Naturally, he was highly delightec 
and immediately put the unit into ser 
vice, where it performed faultlessly fo 
several weeks. Then one day, in the 
middle of a contact, the supply suddenh 
died. Some frantic bashing of the fron 
panel plus several cycles of the on-of 
switch eventually restored the power fo: 
long enough to complete the contact. 

But he obviously had a problem am 
at the first opportunity he pulled the 
unit out of its case, set it up on hi; 
bench, and began probing. Naturally, i 
stubbornly refused to misbehave at firsi 
and then, when it did, the effec. <vas sc 
fleeting that it was impossible .e make 
much sense of it. This went on for sev 
eral hours and led my friend up severa 
blind alleys, but to cut a long story 
short, he eventually tracked it down tc 
the fuse which now lay in separate 
pieces on the bench. 

The pieces consisted of the glass tube, 
the two end caps, and the fuse element 
itself, which was stamped from thin 
sheet metal. When my friend had rea¬ 
lised that it was the fuse which was at 


46 


ELECTRONICS Australia, March 1987 













Pglar PCB FAULTS LOCATORS 

Workshop money savers — Workshop time savers 




V. 


Specifically for locating SHORT CIRCUITS on 
analogue and digital boards. No more cutting 
tracks! Features three techniques for finding 
shorted or leaky components, including current 
tracer. 


EMONfl INSTRUMENTS 

OUR NEW ADDRESS 

86 Parramatta Road 
Camperdown 2050 
Phone: (02) 5193933 


Designed to locate faulty components on 
analogue boards. Dynamically tests 
components and semiconductors on 
unpowered boards. Also includes curve tracer 
for testing and matching semiconductors. 


ALSO AVAILABLE FROM: 

NSW David Reid Electronics TAS George Harvey Electronics Hobart 

Geotf WOod Elettronics George Harvey Electronics Launceston 

QLD Baltec Systems Pty Ltd Brisbane WA Hinco Engineering Pty Ltd Perth 
Nortek Townsville SA Int'l Communication Systems Pty Ltd 

VIC Radio Parts Group Melbourne Port Adelaide 



s 


y 


Train at home NOW for money making 

CAREERS IN ELECTRONICS 

. oMd ■reacrt’ <4iw faiurz 

NOW, AT HOME IN SPARE TIME, you can acquire the 
necessary skills in Electronics to help you secure a 
guaranteed future. You need no previous qualifications 
and there is no need to change your daily routine. Study 
when and where you choose. The course is compiled 
by experts and skilled tutors are ready to guide and 
assist you. 

THE FUTURE IS ELECTRONICS. 

Take a look around you. Electronics control and guide 
our everyday lives. From Home Computers to Space 
Travel, from Microwaves to Robots we are part of an 
electronic revolution. This revolution will continue and 
many job opportunities will be created ... opportunities 
that are available to you. 

MORE THAN JUST ELECTRONICS MANUALS. 

ICS courses are more than just ‘Do it Yourself manuals 
... they are complete, comprehensive programs 
designed to give you the skills and knowledge 
necessary to succeed in your ambitions. 

And you receive at no additional cost... yours to keep, 
all the equipment necessary to ensure that you have a 
complete and thorough understanding of Electronics 
through actual hands-on experience. 

International Correspondence Schools 
398 Pacific Highway, Lane Cove, NSW 2066. ® (all hours) 

Sydney: (02) 427 2700 or Austwide (TOLL FREE) (008) 22 6903 



Recently reviewed by the National Magazine, Electronics 
Australia as being extremely accurate, practical and very 
reasonably priced the ICS course is essential if you 
require thorough and successful training. Its up to you... 
complete and mail the coupon TODAY! You won’t regret 
it... ever! 


-SEND FOR FREE FACTS!- 

i) International Correspondence Schools * 

Dept, of Electronics L 

U 398 Pacific Highway, Lane Cove, NSW 2066 'T 


TICK ONE 

□ Basic Electronics 

□ Electronics Technician 


ELECTRONICS Australia, March 1987 












































fault — just before I arrived — he had 
looked around for a spare, only to rea¬ 
lise that he did not have one. Nor could 
he find any 10A fuse wire with which to 
improvise a repair. 

So he had tugged at the two end caps 
in an effort to find out just what had 
caused the fault. One of the end caps 
came away quite readily, and with it the 
fuse element, which was supposed to be 
soldered to the other end cap. And a 
gentle tug on the element was enough 
to detatch it from the second end cap. 

Careful examination inside both end 
caps revealed blobs of solder, each with 
a gutter or channel formed by the fuse 
element, but with typical rounded edges 
where the element had penetrated. 
Both joints were as dry as a bullocky in 
the Pub With No Beer! 

That set us both to wondering as to 
just how these fuses are made in the 
first place. Since there is no sign of any 
^ soldering action on the outside of the 
end caps, it would appear that each end 
cap is loaded with a blob of soider and, 
hopefully, some flux and the whole 
thing assembled in more or less its final 
form but with the end caps being held 
under pressure against the ends of the 
fuse element. 

Then, presumably, the whole thing is 
heated, probably by induction, until the 
solder melts, and the end caps move 
into their final position. And, if every¬ 
thing is just right — the amount of the 
solder, flux, heat, and pre-tinning — 
the result is two perfect joints. Unfortu¬ 
nately, there is no way to check this. 
The joints are totally concealed, making 
visual inspection impossible, while an 
electrical check would be meaningless. 

So what has happened to the old 
fashioned glass fuse with a length of 
fuse wire though it, brought out through 
holes in the end caps, and clearly sol¬ 
dered? I imagine it has succumbed to 
the ever increasing pressure to eliminate 
the production worker and replace him 
with a more economical automated \ 
cess. Which is all very well — though 
tough on the worker — but at least we 
have a right to expect that the new 
product will be at least as good as the 
one it replaces. 

As far as my friend’s immediate prob¬ 
lem was concerned, I was able to assist 
with a scrap of 10A fuse wire from the 
van. When I left him he was madly 
drilling holes in the end caps of dis¬ 
carded fuses — he never throws any¬ 
thing away — and preparing to- make 
himself some “proper fuses”. It’s a pity 
industry didn’t do likewise. 

And finally, here is an interesting let- 
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ter from a reader. Earlier I complained 
about how awkward it was to service 
the Rank 2606, but having just read this 
letter again, I wonder what I have to 
complain about. The letter is from P.H. 
of Macleay Island, Qld. This is how he 
tells it: 

A serviceman’s watery tale 

With this job, diagnosis was no prob¬ 
lem; I knew exactly what was wrong — 
a severe case of salt water immersion. It 
was 21 years ago when I sailed my little 
schooner from America via Hawaii, 
Canton Island, Fiji, New Hebrides, and 
eventually home to Sydney — after 
many years in US aerospace & comput¬ 
ers. 

Well, after careers like that I should 
have known how to package a sailing 
boat as a “Zero-Defect-Project”. And I 
did — almost — because nothing unto¬ 
ward ever happened. Well, almost noth¬ 
ing. The exception involved a superb 
multiband radio, a sort of poor man’s 
version of those grand Zenith sets of 
the sixties. 

In preparing for the journey, I must 
•'ve noted down every vital piece of 
au ' in every sailing book and maga¬ 
zine 1 could lay my hands on. The only 
one I overlooked was not to place criti¬ 
cal items anywhere near a hatch or 
companionway in case a rogue wave 
misbehaved itself — which it did after 
thousands of kilometres of safe trade- 
wind sailing. Then suddenly all the 
music went blank. 

How could I possibly fix such a sorry 
case of drowning with minimal tools, a 
stove heated soldering iron, no parts or 
workbench, and all on a violently pitch¬ 
ing yacht? Fortunately, as in all aero¬ 


space engineering, I had tried to pad 
age plenty of redundant systems — i 
this case an incredible war disposal 
pedal valve transceiver. At least thi 
would provide me with WWVH navige 
tion time ticks until repairs were figure 
out for the other radio. I simpl 
strapped the pedal generator to th 
mast (which extended into the cabin) 
lay on the bunk, and pedalled. 

Somewhere I read that, to get wate 
out of electronic equipment, one shouli 
dunk the works in fresh water, dry ove 
a stove then dunk again in increasing! 
strong concentrations of alcohol fol 
lowed by drying. Rubbing alcohol (iso 
propyl), which we had on board 
seemed idea! 

Fortunately, the cloth had protectee 
the loudspeaker so my main task was t( 
remove the printed circuit board fron 
the cabinet, which involved snipping 
numerous wires to switches, meter 
speaker, and batteries. But could ali 
those preset and plastic capacitors sur¬ 
vive the ordeal? It was an almost impos¬ 
sible task trying to dunk the board in 
water etc, in the pitching yacht, then 
drying it, only to repeat the process. 
Luckily our stove was a super, yet 
rarely seen, kero wick type that can be 
turned down to a safe heat. 

Well after ages of hanging on for dear 
life, the operation was finally over, with 
the patient ready for soldering back into 
the cabinet. And what a mess it looked; 
all those plastic dielectric RF trimmers 
bent out of shape. Precision soldering 
with a heavy, stove heated, copper bit is 
no easy feat on the high seas. Still, with 
considerable anxiety, the job was com¬ 
pleted, albeit with plenty of burnt spa¬ 
ghetti and fingers. 

To our amazement that radio finally 
worked as well as ever — and never 
died on us later. Naturally I was careful 
from then on to place it somewhere far 
removed from a hatch. 

Well, that’s P.H.’s story. Among 
other things it emphasises that it is al¬ 
ways worthwhile “having a go” even 
when all the odds seem stacked the 
wrong way. It’s surprising how often the 
gamble pays off. 

Another point I found interesting 
was the reference to the stove heated 
soldering iron. It reminded me of the 
days when we did all our home building 
using a plumber’s iron heated on a 
Primus stove. Electric irons, if they 
were available at all, were far too ex¬ 
pensive. When I could finally afford one 
it was only by reason of a remarkable 
stroke of luck. But that’s another story 
— one I might tell one of these days. © 






















































Keep your 
Ears on... 

Unheard of value for amateur gear and 
accessories! You’ll think we’ve gone mad 
low prices and big savings. So March in 
to your nearest DSE store now 


Deluxe HF Antenna 1 

Impressive IkW (CW) rating over 

$ 885 



The Cantenna... 


I the entire HF band for proper 
antenna-transceiver matching 
Features roller inductor, dual v 
meters and built-in 4:1 balun 



Magnovc 


tune-ups. 

Handles IkW of 
RF with VSWR 
<1.5:1 up to 
450MHz. Requires 
4 litres of . mu mm 

transformer oil. V*) 



Coax switch kit... 
routes up to 4 
antennas 


Switches one RF 
source to any one 
of several antenn: 
or loads while 
grounding all 
outputs not in use 
2kW PEP with 
maximum 1.1:1 
SWR to 250MHz 
‘B isolation. 


Your passport , u 
international entertain 
ment. Tune into lo ' 

AM, FM plus SSB ano 
11 SW bands. • PLL for 
precise tuning • 16 
preset memory functions 
• Auto search • Direct 
frequency key in and 
triple speed manual 

tuning • Connections for * Alarm clock — . 

antenna, headphones, * Two speakers £ M 
DC and line out. * Bandwidth selector V S K X 

Cat 0-2999 . Quartz controlled J 

Bargain 2m Premium Coax 
Hand-Held Cable 

Only the best coax for your 
UHF/VHF communication 
” needs: premium RG-58CU 18 


Nickel 
screening 
conductive 
coating 



Electro-conductive 
spray turns plastic 
project boxes into 
electrically 
conductive surfaces 
Ideal for RF 
screening, touching 
up connections and 
many other useful £ 8Q 


applications. 



■f alG - 30, ° 



What convenience! Now VHF 
enthusiasts can connect two 
transceivers to one antenna 


$29 



Superb features Pitch coax, 
and reliable shielding ai 

performance! dielectric, c 

Covers entire 
144-148MHZ 


$299 


’ loss, RF 
eat resistant 

“J” Pole”” 95 

folded 2m vertical 

WHILE STOCKS LASTI 
Similar to the famous “Slim 
Jim”: a space-saving antenna 
that won’t cramp your style, 
ana mucn Pre-folded for your 

-RF output: convenience — why take the 

1.5W (150mW chance doing Qgg 



Famous Oskerblock 
HF Power/SWR Meter 

Checks accuracy/efficiency of your 
antenna and HF rig for optimum 
performance. • Covers 3- 
150MHz... suits 50 and 75 ohm 
lines • Directional coupler and 
throuah line techninups f nr 


low), cat D-3520 it yourself? 


MS 



LIMITED — ONLY 
WHILE STOCKS 

LAST! _ 

6m/2m Duplexer 

This 'Maldol' duplexer is ideal. 

Same principle... connect two 
transceivers to the one antenna No 

fUSS. Cat D-3555 

LIMITED - ONLY WHILE 

STOCKS LAST 4# 

Multi-band HF mobile 
antenna system 

High strength deluxe base especially 
made to take the extra stresses of HF 
whips. Standard 5/16, 24TPI fitting 
means it's suitable for a huge range of 
VHF whips — as well as these HF 
beauties, cat D-4313 $^| ^95 

Changing bands is as simple as swap¬ 
ping to the whip you want! 

80 metres: cm long whip 

40 metres: cm long whip ALL 

20 metres: cm long whip $ 44 9 


CALL IN TO DSE 
FOR SUPER SAVINGS 















The Laser’ll amaze ya! 

Schools, colleges, clubs: here's the perfect 
way to find out all about the 
laser. The laser trainer .. 
includes a HeNe gas ) 
laser with modulator, ! 
also includes a 
receiver for detecting 
the beam and 
amplifying sound. 




$ 799 


RF Generator 

An invaluable piece of hardware for 
aligning tuned stages in AM/FM, TV, LW 
and SW receivers — modulated and 
unmodulated signals from 310kHz to 
110MHz. Calibrated harmonics operational 
to 220MHz. Cat G-4005 


Trace down problems 
with sound signal 
tracer 

Keep your eyes on your work while your 
ears detect a good or bad signal. This way 
you can quickly trace through circuits in 
radios and TVs. Detect RF or IF stage 
failures, even bad components. Also use on 
audio circuits, cat G-4015 


KITS! 

Audio Generator 

One of the most economical — yet reliable 
— sine and square wave generators 
available. Just the thing for testing digital 
circuits and audio equipment. Frequency 
range: 10Hz to 100kHz. catG-4010 


Lab-grade Digital L-C 
bridge 

That capacitor is marked lOpF... but is it? 
When it’s accuracy you really need, this lab 
quality instrument will show you — digitally! 
And more than that, you’ll find dissipation 
and loss factor as well. Large lead lengths 
are compensated for — and accuracy is 
within +/-0.5%. Rear panel connectors allow 
application of DC voltage for batch testing or 
connection of a plotter. Huge range of 
operation: Capacitance IpF to 2000uF, 
Inductance luH to 2000H. Cat G-4025 


$ 725 


Hobbyist’s R-L-C Bridge 
can $ave your money! 

Your junk box is probably chocka with 
unmarked components. Don't throw them out 
— or buy new ones: check them with this R- 
L-C bridge. Put it together in about 4 hours 
—and start saving! Resistance: 10 ohms to 
10M. Capacitance: lOpF to IOuF. 

Inductance: IOuH to 10H. CatG-4020 


$ 525 


FM Deviation Meter 


Work with FM? You need this one. Deluxe 
deviation meter accurately and quickly 
checks deviation from 2 to 75kHz, over 
range of 25 to 1000MHz. No more reports 
of “Over deviation, om!” — you can even 
leave this in line for continuous checks. 


Heathkit 









Giant Handbook 
of Electrical 
Circuits 

Raymond A. Collins — 880 pages 
Giant isn’t the word: it’s a 
whopping 880 pages! With 60 
chapters covering everything 
from crystal sets to computer 
circuitry, you’re sure to find what 
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Philips General 
Catalogue 

568 pages 

Regarded by many (after the 
Dick Smith Electronics Catalogue 
of course) as the ‘Bible’ of the 
electronics industry. If you 
haven’t got a late edition of the 
Philips General Catalogue, 
you’re not in electronics! 
Semiconductors, IC’s 
components, materials and 
electron tubes. 



Magazine File 

A hard spine magazine binder 
with metal rods for placement 
and protection of those valued 
mags. Vinyl covered. Holds 12 
issues (one year) of any mag to 
a maximum size of 280mm high 



Best value hot melt glue gun 
around! - _—■— T. 

0 EXTRAS FREE! 



Hot glue for 
stonger bonding. 

Perfect for carpentry, cardboard, etc. with hinged ^ 
stand, 4 glue sticks. Optional wide nozzle 
available. catT-4840 


$ 19 95 



CLEARANCE 

SALE! 

This month only: 100 up prices 
apply for mixed value resistors — 
but only if you pick ’em! 


Bargains too 
good to miss... 

Hurry — 
limited stock!! 

OLD NEW 

CAT No. DESCRIPTION PRICE PRICE 

z-1604 BF184 SILICON NPN TRANSISTOR $1 90 

Z-2072 N-CHANNEL FET 50(1 ; 

Z-2130 GENERAL PURPOSE SWITCHING 50$ 

z-3030 OA90 GERMANIUM SIGNAL DIODE 35$ 

z-3042 OA91 GERMANIUM SIGNAL DIODE 40$ 

z-4912 74LS11 TRIPLE 3 INPUT AND 35$ 

z-4931 74LS31 DELAY LINE 1C 800 

Z-5010 7400 QUAD 2 INPUT NAND GATE 30$ 

z-5011 7401 QUAD 2 INPUT NAND OPEN 

COLLECTOR 30(C 

z-5012 7 4 02 QUAD 2 INPUT NOR GATE 30$ 

Z-5015 7405 HEX INVERTER OPEN COLLECTOR 50$ 

Z-5018 7 4 08 QUAD 2 INPUT AND 70$ 

Z-5020 74 1 0 TRIPLE 3 INPUT NAND 55 0 

Z-5024 7414 HEX SCHMITT TRIGGER 90$ 

Z-5030 7420 DUAL 4 INPUT NAND 70$ 

z-5035 7 4 3 0 8 INPUT NAND GATE 70$ 

z-5073 7 4 73 DUAL J-K FLIP FLOP 70$ 

Z-5083 7 4 8 3 4 BIT ADDER $i. 40 

Z-5085 7485 4 BIT MAGNITUDE COMPARATOR $1.25 

Z-5086 7486 QUAD EXCLUSIVE OR GATE 80$ 

z-5092 7492 DIVIDE BY TWELVE COUNTER $1.00 

Z-5095 7495 4 BIT L-R SHIFT REGISTER $1.40 

Z-5267 74 1 57 QUAD 2 INPUT MULTIPLEXER 85$ 

z-5284 74LS138 EXPANDABLE 3-8 DECODER — 

Z-5298 74LS240 OCTAL BUFF/LINE DRIVER 90$ 

Z-5300 81LS95 OCTAL DRIVER (TRISTATE) — 

Z-5372 74C74 DUAL D TYPE EDGE TRIGGERED 

FLIP FLOP _ 

z-5374 74C157 QUAD 2 INPUT MULTIPLEXER $2.20 

Z-5378 74C221 DUAL MONOSTABLE (SCHMITT) $2 10 

Z-5644 4044 QUAD R/S FLIP FLOP _ 

Z-5945 74HC240 OCTAL BUFF/LINE DRIVER $1 00 


99$ 

25$ 

20$ 

10$ 

10$ 

15$ 

40$ 

20$ 

20$ 
20$ 
35$ 
50$ 
35$ 
60$ 
25$ 
50$ 
50$ 
90$ 
SI .00 
30$ 
30$ 
$1.00 
65$ 
75$ 
45$ 
90$ 

50$ 

$1.50 

95$ 

80$ 

25$ 
















MULTIMETERS 



Digital Multimeter 
checks caps & semis 
too! 

The latest and the best. Imagine: for this low 
price you get a full 3.5 digit LCD multimeter that 
also checks capacitors, diodes and transistors! 
Switch between AC & DC on same range — 
voltage or current. Very handy for measuring DC 
component of AC waveforms. Also includes 
buzzer continuity. cato-i4( 


Multimeter Transistor/ 
Diode Checker 

3.5 digit LCD multimeter even has buzzer 
continuity and battery checker (checks under 
load). Plus current to 10A, transistor Hfe and 
Diode Vf. All at a bargain price! cat Q-1445 


4.5 Digit Bench Multimeter 

Affordable 4.5 digit bench top that’s versatile 
enough to take with you! Extremely accurate 
with high resolution. 

• 10 voltage ranges — accuracy .05% DC 

• 6 resistance ranges — accuracy .15% 

• 200uA min - 10A max AC/DC 

• 6,000 hours battery life cat a-1550 



Push Button LCD 
Multimeter 

Where else but Dick Smith Electronics could you 
find a quality LCD multimeter at this incredibly 
low price. Yet no corners have been cut with this 
precision instrument. Features push button 
range selection, large 13mm LCD display, bench 
stand for easy reading, diode check facility and 
overload protection. With its 10A DC range, the 
Q-1444 represents excellent 
value for money! 

Complete with test leads 
and full instructions. 

Cat Q-1 

DCV: 2-1000 in 5 ranges 
ACV: 200-1000 in 2 ranges 
DC: 200uA-10A in 5 ranges 
Res: 2k-2M in 4 ranges 
Diode check facility 


DScR^svirm 

ELECTRONICS 


199 

Cable Piercing 
12V Tester 

Cable testing and 12V wire location can be as 
easy as using your finger — but safer! Place 
wire inside tester’s hook, insert the needle and 
that’s it: LED display indicates current or 
voltage status and battery condition, cata-2000 


Save on Tantalum 
capacitors, this month 
only — 15% off for all 
values. 


0.1 35 

0.22 35 
0.33 35 
0.47 35 


3.3 35 

4.7 35 

6.8 35 

10 25 

15 16 

22 16 
33 10 

47 6.3 


WAS NOW 


$1.05 ea 85c ea 
$1.05 ea 854 ea 
$1.05 ea 85Cea 
$1.05 ea 854 ea 
$1.15 ea 954 ea 
$1.15 ea 954 ea 


$1.15 e< 


954 ea 


$1.15 ea 954 1 

Switch on to these Switch 
Bargains 

SPDT toggle switch, ultra-miniature size, with 
90° pcb mounting legs. 1A/250V rating. CatS-1247 
Was $2.75 Now $2.25 

DPDT toggle switch, ultra-miniature size, with 
90° pcb mounting legs. 1A/250V rating. CatS-1249 
Was $3.25 Now $2.25 

DPDT (centre off)toggle switch, ultra-miniature size, 
with 90° pcb mounting legs. 1A/250V rating. CatS-1251 
Was $3.60 Now $2.60 

DPDT toggle switch, miniature size, with 90° pcb 
mounting legs. 6A/125V rating. CatS-1177 
Was $2.50 Now $1.50 

4PDT toggle switch, miniature size, standard legs. 
6A/125V rating. CatS-1175 

Was $9.55 Now $8.55 

Black Aluminium Knobs 

Bargain! 

Turn on to the value! Bargain priced 
knobs for use on slide pots and level 
controls. Real value for audiophiles, fSMBf 
hobbyists and ‘do-it- yourselfers’... jMKfW 
the applications are endless! 10mm |^| 
diameter, 16mm deep. catH-s 




3 State Logic Probe 

• With memory 

Ideal tool for trouble shooting logic circuits — 
shows things a multimeter can’t! See circuit logic 
state at a glance: 3 separate LEDs for “High”, 
“Low" and “Pulse" states. Perfect for hobbyists, 
compact size for servicemen. 

Cat Q-1272 












MarchB 
Marines 



Wave high prices goodbye! Save on 
marine radio and accessories at DSE. 


Anti-corrosion 


\m: 

Space-age technology protects \ , 

metals against corrosion for up \ Q°.\% 
to 2 years. Small, inexpensive % 4 -»& 
pad emits invisible, odourless 
vapour to ‘coat' components, 
etc. Place inside marine radio... 
wherever corrosion could be a $ C 0 * 
problem. caiD-1300 O 

Solar panels... 

free power L | M i T ed stocks 

Save $$$ buying new \ \ 

batteries! Use the 1^- \ 

Sun to recharge 

cells or power ^ 

radios, tape players, 
etc. on the boat, 
while camping or: 

home. Have fun wnn - 

solar experiments. Was£^.il5 
20V/500mA Solar 6 AAr , * / £1 
Panel, cat z-4844 5149 " ^ 

Aluminium-backed, epoxy-sealed to 

Reliable antenna for your a m 
VHF marine transceiver. v# 

And what value: includes ^ 

‘any-which-way 1 base with_ 

quick release lever that c a\/P §20 
lowers antenna to prevent on* 1 - v 
damage cat d-4016 ' 


New Barracuda AM/S larine 

$ 249 


Excellent marine performer! covers 
channels in the 27MHz marine band for 
extended range — something you’ll 
appreciate when you need it! And instant 
access to emergency CH.-88 plus many other 
advanced features. --— 


Was $329 


Fitted 

27.68MHz 

27.78MHz 

27.82MHz 



VHF Marine 
with Seaphone 


5W/6 Ch. ‘Bobcat’ 
Hand-Held Transceiver 



Hand-held versatility you can 
count on at sea... and it’s priced 
for every Salt! Boasts a full 
complement of the most wanted 
features: • Hi-lo power input 
• Battery indicator, 6 channel 
capacity; 27.88MHz fitted — 
Select remaining crystals of you 


choice, c 


449 


$ 149 

Turbometer — 
air speed indicator 


$30 le 


in anywhere else! 


Marine luxury at a bargain price. For safety 
there’s access to all 55 international channels 
and instant CH.-16 selection. Makes calls — - 1 
OTC’s Seaphone — from your bo: 
phone network. Ideal for any Salt! 




speed: yachting, ballooning, 
etc. (displays speed in knots, 
mph and metres per 
second). Handy tester for 
experiments and servicemen 



$ 54 5 


27MHz helical suits most . 
hull types and doesn’t $ 
require a ground plane. 1 
Complete with mounting 
base, cable and simulated 
ground plane. catD-4070 


49 95 

SAVE$10[ 


DiCKf^ViFTH 

ELECTRONICS 


$ 159 


Get your walkers 
talking $4 QQ 

Our bargain priced I 
27MHz hand-held is the 
right choice. Performs 
with maximum legal 
power on 6 fitted 
channels; connects to an 
external antenna for 
greater range! Compact 
for go anywhere action: 
bushwalking, camping, 


YOUR ONE-STOP 

MARINE SHOP 


















Economy Car Alarm 

Low cost protection! 

This alarm senses the voltage drop in your i 
electrical system when a thief breaks into it 
There’s a visual warning for thieves so that 
chances are they will not even attempt a 
break-in. Easy to install — save a lot of 
trouble, cat K-3250 


LED Level Meter 

Fantastic value for audio ‘do-it-yourselfers'. Add to 
your mono amplifier for level readings at a glance: 
just like those expensive amps. Or assemble a 
couple for true stereo level readings. 10 green LEDs 
for readings, one yellow maximum power LED and 
one red for overload warning. Requires 10-16V at 
approximately 50mA. cat K-3370 


‘Glass RTTY’ expensive? 
Build it yourself and save 
$$$! 

For virtually next to nothing (compared to factory 
units), amateurs can 'get into’ RTTY! All you need 
a VZ-200 or VZ-300 Colour Computer and a little 
time to build it yourself. What value: • 1K (1024 
characters) write ahead buffer • WRU buffer • 7 
pre-programmed EPROM messages • Single 
commands for easy operation, cat K-63is 



DSE Dragon 10 Ch. AM 

Feature-packed, yet one of the most affordable 
marine radios available. 

27MHz Marine performance without your budget 
taking a dive! Maximum legal power with all 10 
channels fitted, auto noise limiter for clear 
communications. Doubles as a PA ampwith^ 
optional power horn. 

DOC Approved. Cat D-1717 
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PWR/SWR Meter 27MHz 

Not just the usual power/SWR measurement: it also 
has built-in field strength facilities for accurate and 
precise antenna radiation and other RF energy 
measurement. Fitted with standard SO-239 sockets, 
can be left permanently in antenna line to warn of 
problems. Power: 10W full scale. Frequency: 
26-30MHZ. SWR: 1:1 to 3:1 and above. 
Impedance: 50 ohms. 



2m PWR/SWR Meter 


Cordless Telephone 



Slim-line 

Headphones 


Looks like a stylish cordless telephone — for 
convenient conversations anywhere. Bunt’smore! 
A wireless intercom for handset-to- ™ 

base communications — ideal for v 

home or work. Telecom Authorised. CalF-5811 


. But it s more! 

$ 295 


Spot on value for a handy meter that checks the 
accuracy/efficiency of your antenna and 2m VHF 
transceiver power output. It’s by Oskerbloc.catQ-i34i 

Range: 
140-150MHZ 


up to 125W 
Type: 
Thru-line 
t Connectors: 
PL-259 



Save 

Stylish headphones that 
make a fashionable 
accessory for personal 
portables when you’re out 
about! Two adaptor plugs 
allows use with portables 
and home Hi-Fi: comes 
3.5mm and 6.34 plugs. 


$125 


























Contains two colour pens tor easy 
identification plus an eraser. Used 
direct on pcb foil. Ideal for 
repairing photoresist, making small 
one off prototypes. catT-5175 




Flux 

Remover 

At last a can of 
flux remover. 
Fantastic for 
service work, 
technicians and 
for cleaning up 
messy solder 
jobs! 400g spray 

$^5 


RP 50 Positive 
Photoresist 


Make your own printed circuits and 



RP 50 Photoresist 
developer 



The convenient way 
to develop your 
printed circuit boards 

using caustic soda! 
Use with Positive 
Photoresist (N-iooi) 

$795 



STORE LOCATIONS 













































Books a L/ 
Literature 


IC and transistor 
substitution manuals 

IC SUBSTITUTION MANUAL. Pub¬ 
lished by Tech Publications, Singapore. 
Soft covers, 262 x 190mm, 358 pages. 
Recommended retail price $39.95. 
UP-TO-DATE WORLD’S TRANSIS¬ 
TOR COMPARISON TABLE. Soft 
covers, 145 x 110mm, 789 pages. 
Recommended retail price $29.95. 

Printed in Singapore, these two books 
give a comprehensive list of IC and 
transistor equivalents from virtually all 
the world’s semiconductor manufactur¬ 
ers. The transistor handbook is particu¬ 
larly useful as each type listed also has 
its main specifications. 

Both books are available from Jaycar 
Electronics. (L.D.S.) 

Engineering and the 
Japanese way 

JAPANESE ELECTRONICS TECH¬ 
NOLOGY, Enterprise and Innovation, 
by Gene Gregory. Second edition, pub¬ 
lished 1986 by John Wiley & Sons, New 
York. Hard covers, 220 x 155mm, 458 
pages. ISBN 0 471 91038 4. 

Gene Gregory is Professor of Interna¬ 
tional Business at Sophia University, 
Tokyo and has been a respected writer 
for many years on the subject of high 
technology. Some of his articles have 
been published in this magazine. As 
such, Gene Gregory is very well quali¬ 
fied to tell the story of the Japanese as¬ 
cendancy and in particular, to indicate 
how the Japanese have taken the oppor¬ 
tunities offered by markets in the west¬ 
ern world. 

His book is a collection of essays and 
articles published around the world in 
journals such as the Far Eastern Eco¬ 
nomic Review, Euro-Asia Business Re¬ 
view, Scientific American, New Scientist, 
Management Today and Communica¬ 
tions International. The essays have 
been arranged by the author to give a 
cohesive overview of Japan and the fac¬ 
tors shaping its economic development. 

In all, there are thirty chapters, under 
nine broad headings: The Japanese 
Electronics Industry, Technology, Con¬ 
sumer Electronics, Semiconductors, 


1987 ARRL Handbook 

THE 1987 ARRL HANDBOOK for the 
Radio Amateur. 64th edition published 
by the American Radio Relay League. 
Soft covers, 276 x 206mm, 1173 pages, 
illustrated with photos and diagrams. 
ISBN 0 87259 064 6. Recommended re¬ 
tail price $42.95. 

This is another monster edition of the 
ARRL which at 50mm thick is now the 
size of a telephone book. It has 40 
chapters, most of which are reproduced 
from past issues of the ARRL maga¬ 
zine, QST. As we have said in past 
years, if you don’t have recent copy of 
the ARRL handbook, it is certainly 
worth buying. As a reference book on a 
wide range of electronics, albeit with an 
emphasis on RF topics, it is unsur¬ 
passed. 

Of particular interest these days are 
the chapters on Modulation Methods. 
These cover Voice Communictions, 
Digital Communications (RTTY, 
AMTOR, packet radio and modems), 


Computers, Computer Services, Factory 
Automation, Communications, and Re¬ 
gional Integration. 

In reviewing a text which paints such 
a finely detailed picture of its subject, it 
is difficult to focus on any chapters 
which are more relevant than the others 
but a couple do seem particularly sig¬ 
nificant to the overall story. Chapter 6, 
entitled “The Great Engineering Gap”, 
is one example. It highlights the differ¬ 
ence between the vast number of engi¬ 
neers who graduate each year in Japan 
and the relative paucity of graduates in 
Western countries. 

Chapter 12, entitled “The Brave New 
World of Microelectronics”, is about 
the Japanese drive for superiority in 
memory products and their endless 
quest for device reliability. A previous 
chapter on consumer electronics also 
talks about the same quest for reliabil¬ 
ity, stemming from the Japanese inter¬ 
nal market’s expectation of quality. It 
was the quality aspect, combined with 
the initiative of western companies to 
import products from Japan, that so 
damaged the consumer electronics in- 



Image Communications (fast and slow 
scan TV, facsimile and weather satel¬ 
lites), and Special Modulation Tech¬ 
niques (radio control, telemetry and 
spread spectrum techniques). Naturally, 
there is also a chapter on Space Com¬ 
munications which covers transmission 
via satellites and moon bounce, also 
known as Earth-Moon-Earth (EME). In 
addition, these chapters have excellent 
glossaries and bibliographies. 

Indeed, the more you use the ARRL 
handbook, the more you realise how 
good a reference it is. Make sure you 
have a copy. Our copy came from 
Technical Books & Magazine Co Pty 
Ltd, 289-299 Swanston St, Melbourne, 
3000. (L.D.S.) 


dustries of most western countries. 

Frankly, taken on its own, Gregory’s 
book is depressing. It tends to give the 
impression that the Japanese are un¬ 
stoppable. Only in the closing chapters 
is there an indication of recent develop¬ 
ments where the rise of the Japanese 
currency has at last begun to stem the 
tide. 

Aspects which are not given full 
weight include the Japanese policy of 
deliberately keeping the yen underval¬ 
ued for as long as possible, of keeping 
Japanese markets as closed while taking 
full advantage of the low import barri¬ 
ers in most other countries, and the 
wholesale efforts of a great many west¬ 
ern companies in taking advantage of 
cheap Japanese labour while running 
down their own manufacturing skills. 

Even so, this book is a must for any¬ 
one who wishes to gain a detailed in¬ 
sight into the Japanese way of doing 
things. Gene Gregory is a most compel¬ 
ling writer and his book should be read 
by all Australin managers. 

Our copy came direct from the pub¬ 
lisher. (L.D.S.) 
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Get ready for the next deluge 


Build this 

electronic rain gauge 


Have you always wanted a rain gauge but 
could never be bothered going out to empty 
it? Our electronic rain gauge automatically 
empties itselfhas a remote display which 
can be indoors , and measures up to 999mm 
rainfall with 1mm resolution. Best of all, it 
uses cheap and readily available parts. 


The digital display is housed in a 
small plastic case. It contains three 
7-segment LED displays plus two push¬ 
button switches. One switch activates 
the display while the second switch 
resets the counter. 

For each pulse from the measuring 
gauge, the digital display increments by 
one and it can count up to 999mm of 
rainfall. 


by JOHN CLARKE 


Are you often frustrated when the 
rainfall reports come over the radio? 
You know that the rain in your area 
was a veritable deluge but the overnight 
report says only 15mm. 

“What rot!” you say but you don’t 
have the evidence to satisfy yourself 
that the report is wrong or that the rain¬ 
fall in your area was much heavier than 
the official report. Well now you can 
have the evidence of an electronic rain 
gauge. 

Of course, you don’t need an elec¬ 
tronic rain gauge to know what the rain¬ 
fall is. You can rely on the good old- 
fashioned rain gauge consisting of a 
transparent funnel shaped collector with 
graduations down the side but consider 
the disadvantages. You have to go out¬ 
side to read and empty the thing. That 
means, horror of horrors, you might get 
wet. 

Our Electronic Rain Gauge has all 
the features of a standard rain gauge 
with the following advantages: 

• It can be read without ambiguities 
from the digital display which has 1mm 
resolution. 

• Maximum reading of 999mm. 

• The remote display can be located in 
a convenient position within your home. 
Battery operation means no need for 
mains power. 


• It automatically empties the collected 
water. 

• Resetting the display is done with the 
press of a button. 

The rain collector for our electronic 
gauge is a rectangular box which incor¬ 
porates a funnel shaped collector. This 
feeds the rain water into a measuring 
gauge which generates a pulse for each 
1mm of rainfall. 


Rain gauge operation 

As mentioned above, the rain gauge 
includes a funnel which feeds water into 
the measurement mechanism. Fig.l 
shows an exploded diagram of the 
mechanism which comprises a measur¬ 
ing spoon pivoted on a spindle and 
counter-balanced with small magnets. 
The contacts of an adjacent reed switch 
close whenever the magnets swing past. 

As the spoon fills with water, its mass 
eventually overcomes the counter¬ 
balance mass and the attraction of the 
magnets to the attraction plate which is 
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The remote digital display counts pulses from the rain collector at right The latter em 
ploys a self-emptying spoon mechanism that generates a pulse for each 8 1 mm of rainfall. 








just below the reed switch. The spoon 
then tips forward to release the water in 
the spoon. The magnets then return the 
spoon to its normal resting position as 
set by the brass screw. 

Note that the steel attraction plate 
and brass screw are vital to the correct 
operation of the mechanism. When the 
spoon is in its natural rest position, the 
spoon handle is supported on the brass 
screw. 

The spoon normally stays in this rest 
position for two reasons: (l) because of 
the weight of the magnets; and (2) due 
to the magnetic force between the mag¬ 
nets and the attraction plate. The brass 
screw sets the distance between the at¬ 
traction plate and magnets to adjust the 
amount of magnetic attraction. 

Note that a brass or aluminium ad¬ 
justment screw must be used here so 
that the magnets are not attracted to it. 

As the spoon fills with water, the 
total mass eventually becomes sufficient 
to overcome the gravitational pull and 
magnetic attraction. 

The spoon begins to tip and this 
moves the magnets away from the at¬ 
traction plate. Since the magnetic force 
varies inversely to the square of the dis¬ 
tance from the plate, the spoon does 
not need to tip far before the magnetic 
attraction becomes very small. Thus the 
spoon tips suddenly and empties its con¬ 
tents before reverting to the normal 
position, ready to be filled again. 

Since the force between the magnets 


and the attraction plate is set by the dis¬ 
tance between them, the amount of 
water required to tip the spoon is set by 
adjusting this distance. The further the 
magnets are from the attraction plate 
the less the amount of water required to 
tip the spoon. 

The reed switch is located in such a 
position that when the spoon is in its 
rest position, the reed contacts are 


open. When the spoon tips, the magnet 
passes to close the reed contacts. Thus 
there are two closures of the reed 
switch, once when the spoon tips for¬ 
ward and again when it returns to the 
rest position. 

Counter circuitry 

The rain gauge circuit comprises a 
4-digit counter, three 7-segment displays 
and a timer. Fig.2 shows the circuit de¬ 
tails. 

IC1 is a 74C926 4-digit counter made 
by National Semiconductor. It is a com¬ 
plicated device which contains a 4-digit 
decade counter, four 4-bit latches and 
multiplexed display drivers. In our cir¬ 
cuit, only three of the internal decade 
counters are used and thus only three 
7-segment displays are required. 

Current limiting resistors between IC1 
and the commoned display segments set 
the brightness of the displays. Separate 
transistors, Ql, Q2 and Q3, drive each 
display independently from the B, C 
and D outputs of IC1. 

Note that the emitter connections of 
the display driver transistors are con¬ 
nected to ground via Display switch SI. 
This turns on the display whenever the 
switch is pressed. The display is nor¬ 
mally left off to keep the battry drain 
low, typically around 140 microamps or 
so. 

The reset and clock inputs control the 
operation of IC1. The reset (pin 13) is 
normally held low by the 2.2kO resistor 
connected to ground. When power is 



-(£*). ELEC V r ONIC RAIN GAUGE 


Fig.2: the circuit is based on a 4-digit counter (IC1), a 7555 timer (IC2) and three 7-seg¬ 
ment displays. Power comes from a 4.5V battery. 
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Electronic rain gauge 



one of the battery compartments. 
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first applied,, the 33/xF capacitor is dis 
charged and so pin 13 is momentaril; 
pulled high to reset the counter. Simi 
larly, if S2 is pushed, pin 13 is pullet 
high to reset the counter to zero. 

The clock input to IC1 is connectec 
to the output of IC2, a 7555 tinier wiret 
in monostable configuration. This is ; 
CMOS version of the more-familiar 551 
timer, and is preferred because of it! 
low current drain. 

Whenever the pin 2 trigger input goes 
low, the output at pin 3 goes high for £ 
period determined by the 1MO resistoi 
and 1/u.F capacitor at pins 6 and 7, oi 
for about 1.1 seconds. When pin 3 re¬ 
turns low, IC1 increments by one count. 

The reed switch in the rain measure¬ 
ment mechanism is used to trigger IC2. 
Initially, the reed switch is open and the 
4.7kfl resistor tied to the positive sup¬ 
ply rail holds the junction of the reed 
switch and Cl high. The other side of 
Cl is also held high, via a lOkft resistor 
at pin 2. 

When the reed switch subsequently 
closes, the left hand side of Cl (as 
viewed on the circuit diagram) is pulled 
to ground. This pulls pin 2 low until Cl 
charges up to the positive supply rail via 
the lOkfl resistor at pin 2. 

When the reed switch opens again, 
the left hand side of Cl is pulled to the 
postive supply rail via the 4.7kft resis¬ 
tor. At the same time, the resulting 
voltage on the right hand side of Cl is 
clamped to 0.6V above the positive rail 
by Dl. 

Since the output pulse from IC2 lasts 
for 1.1 seconds, each emptying of the 
spoon generates only one pulse, even 
though the reed switch closes twice for 
each event. It is interesting to note that 
we could have made this time-constant 
much longer, without prejudicing the 
rain gauge operation. Even in a tropical 
downpour which could be at the rate of 
250mm per hour, IC2 would generate 
only one pulse every 14.4 seconds. 

Note that a 0.001 /laF capacitor is con¬ 
nected between the reed switch and 
positive supply rail. This is used to re¬ 
move any radio frequency noise which 
may be picked up by the long line be¬ 
tween the reed switch and the counter 
circuitry. 

Power for the circuit is derived from 
three AA-size cells which provide a 
nominal 4.5V supply. The current drain 
with the display off is typically about 
140/zA. With the display on, the cur¬ 
rent drain rises to around 100mA or so, 
depending on the number actually being 
displayed. With normal intermittent use 
of the display, the battery life for alka- 








Fig.3: parts layout for the PCB. Don’t for¬ 
get the three wire links and take care when 
installing the polarised components. 


line cells should be about a year or so. 

We did consider the possibility of a 
240VAC mains supply with a regulated 
5V DC output but since the circuit has 
such a low current drain with the dis¬ 
play off, we deemed it not worthwhile. 

Construction 

The electronic display unit of the rain 
gauge is housed in a plastic case mea¬ 
suring 130 x 67 x 43mm. A Scotchcal 
label measuring 127 x 64mm is used for 
the front panel. All electronic compo¬ 
nents, with the exception of the reed 
switch, are mounted on a printed circuit 
board coded 87rgl and measuring 82 x 
55mm. 

Start construction by installing the 
parts on the PCB as shown in Fig.3. It 
is a good idea to install the three wire 
links first, followed by the resistors, 
diode and ICs. This done, the three 
LED displays and the pushbutton 
switches can be installed. 

Make sure you orient the displays 
correctly — ie, with the decimal point 
towards the bottom of the PCB. Simi¬ 
larly, take care with the orientation of 
the ICs and the diode. The pushbutton 
switches must be installed with the flat 
side of each switch facing left as shown 
in Fig.3. 

The three transistors can be installed 
next. Orient them as shown in the dia¬ 
gram and push them down onto the 
PCB so that they sit below the displays. 

Assembly of the PCB can now be 
completed by installing the capacitors. 
These must all be mounted flat against 
the PCB as shown, otherwise they will 
later foul the front panel. Be Careful 
with the electrolytic capacitors — they 
are polarised and must be oriented cor¬ 
rectly. 

The 4-cell battery holder must be 
modified so that one of the battery 
compartments is shorted with a length 



Above: view inside the rain collector showing how the spoon is positioned 
funnel. The magnets rest on the brass screw at left. 



View showing the support bracket section of the spoon mechanism. The attraction plate 
(see Fig.l) must be made of steel while the adjustment screw must be made of brass. 
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NEGATIVE AIR 

INCREDIBLE BARGAIN 
75% off manufacturers recommended price! 

wntry Air 1 negative ioniser was advertised extensively on radio durina last vear for 


f RLD CLASS 


$^ 0 COUntry *"* n8£|alive ioniser was advertised extensively on radio during lastyear for 
Well, to make a long story short, "Country Air 1 is no longer around, (Except as air in the 


Hundreds of partially assembled ionisers were left with the contract manufacturer. This 
manufacturer contacted Jaycar with their problem. Jaycar has underwritten conpletion of 
these ionisers but at a massive loss to the original parties. 

Their loss is your gain howeverl 

We can now offer you this very high quality product at only 25% of the manufacturers 
original selling pricel 

Grab one now and enjoy the benefit of a negative air ioniser at this price while they last. 

ONLY $49.95 SAVE $150 Cat. XX-2902 

over original pricel 


| ADCOLA 
| DERING/ 

| DE-SOLDERING 
| STATION 

I See our Jan ads for full details. 

POWER CONTROLLER 

■ CatTS-'— 


I $139.50 


40 WATT SOLDERING 
PENCIL CT-6 

a CatTS-1478 

| $39.95 

80 WATT SOLDERING 
PENCIL CT-7 

B CatTS-1480 

| $42.50 

DESOLDERING PENCIL 

CatTS-1476 


$59.95 


LOW COST 
SOLAR PANEL 

- WILL CHARGE A LEAD 
ACID 12V BATTERY 

Ve have purchase the surplus stock 


TIPS 

i For CT-6 and S30 Irons 


ADCOLA 240 VOL' 
IRONS 

S30 30 watt 

CatTS-1492 

$27.95 

S50 50 watt 

CatTS-1494 

$29.95 


lie panel will deliver 16 volts at^ 
to 200mA In bright sunlight This 
sufficient to slow charge a car 


batteiyl 


-— In the USA and 

ompletely epoxy sealed. They 
>e screwed Into any flat panel. 


$89.95 

WERE SELLING FOR $149.50 
ELSEWHERE 


HAS THE JAYCAR CATAL 

(THAT WAS INSERTED IN THIS MAGAZINE) 

GONE 


MISSING 

? 


-IF IT 
HAS SEND 
A NOTE OR 
LARGE (300 x 250) 
ENVELOPE TO US 
& WE WILL SEND 
YOU OUR NEW 1987 
116 PAGE CATALOGUE 
- ONLY $1.00 




































$ 1.00 










Dear 


_Fellow Electronics Enthusiast, 

Well, another busy 4th edition 

we aie into «87 and now the 

of our acclauned Eng JL^ ^ 

M// SSSS^"emie/supP^ of components 

asw=»SS^S^^ f 


New Interstate Stores her interstate branches. and for those 

SSSSSSJ® 2 "—' 

against virtually every . wg no tice) to buy locally wherever 

and that's not counted), w cata i 0 gue anyway. 

£fis2 mW of 0UI pliCeS “ *** Same o,er the years. We sincerely look forward 
• fnr vour enthusiastic suppo 

^ \n^ 


Kind regards, 

Gary Johnston ' 

Managing Director 


Cover Illustration 

Magnificent aerial shot of 3 F/A -18's from No 2 
Operational Conversion Unit. RAAF Williamtown. 

(Photo provided by McDonnell Douglas (Australia) Pty. Lt« 
















AUDIO KITS 



ULTRA FIDELITY" PREAMPLIFIER 

The definitive Preamplifier by David Tillbrook 


"The input noise figures subsequently obtained are significantly better than the. bt 
op-amp designs and exceed the specifications of the best commercial amplifiers" 
David Tillbrook AEM October 1985 


vwy --r--r-i" P h °"° ta P ut 

there is special provision for the high level CD inputs, two tuners, auxiliary (Hi Fi 
VCR, etc). The AEM6010 preamp is housed in a deluxe metal cabinet featuring heavy 
gauge brush-finished front panel with matching knobs. 


$ 359.00 


$ 998.00 


THE AEM 6000 SERIES AMPLIFIER SYSTEM 

tradition has been carried on since then with such notable achievements as the Playmaster 40-40, the ETI5000 series, and the Playmaster 200. It is Interesting to note also that 
Australianengineeis were among the first in the world to perceive the benefits of power Mosf.et technoiogy. WhendheHrtachhcompany of Japan released a range of truV 
high power complimentary Mosfets. the opportunities created produced a dazzling array of astonishingly high P®.' for ™ n °? w A r M ^rv, nower nmD 

David Tillbrook who designed the legendary 5000 series amps has taken Mosfet power amp philosophy o generation ahead wrth the new AEM 6000 power amp 
(see below) The matching preamp (below) signed to provide minimum complexity to the signal path commensurate with the basic function of the component, toth 
have enormous dynSnb^ange in keepin with the demands of modem source material. Mind you, these amps are not for everyone -you have to be a punst ,n the truest 
sens© of the word to want them. But we think that they are THE BEST. 

THE AEM 6000 POWER AMPLIFIER (T 

Ref: AEM June - September 1986 W 

This amp is basically a big black metal box with fins on the front measuring 450(D) x ^ 

350(W) x 165(H)mm. It weighs in at a hefty 21 kilos! 

The cabinet is basically divided down the centre to house the two power amp sections 
and their respective power supplies individually. The only items that are common to 
both are virtually the outer cabinet and heatsink front panel. The heatsink front panel 
is an exclusive DIECAST unit of massive proportions itself. Its mass and surface area is 

goodwe intend to use it for other applications. By the way, the cabinet is identical to the 
original AEM prototype cabinet (our metalwork bloke built the prototype cabinet). The 
jaycar kit includes (naturally) the 3 toroidal power transformers needed, the two AEM 
6505 surge current limiter and all other parts. We would like to point out that we are 
providing 4700uF 100V caps in the power supply instead of lO.OOOuF 100V caps. Eight 
IO.OOOuFIOOV caps are specified in the original design, we are providing 16 of the 
4700uF 100V caps. The advantage of this is that an even lower ESR is obtained giving 
the power supply an even lower impedance. 

POWER AMP PHILOSOPHY 

It is (of course) difficult to be objective when dealing with the subjective subject of 
amplifier 'sound'. Strictly speaking there is no 'sound' of course, more lack of it. But 
in the case of the 6000 camp philosophy, both subjective & objective performance has 
been assessed and maximised. 

Good engineering produced the performance figures that you see but there is more to 
it than that. But the vast amount of engineering time was spent after that producing 
the best possible subjective performance. The design uses MOSFET output transistors 
with what has become known as a fully symetric voltage amplifier stage driven by a 
cascade differential pair which employs both bipolar transistors and a dual J-FET. This 
overall circuit topology was selected only after a great deal of experimentation and was 
found to give the best subjective performance of the various topologies tried during 
development. It is no coincidence that the design does not use an excessive amount of 
overall feedback and this, combined intrinsic high speed yields an amplifier with superb 
stability characteristics. 


50-0-50 to 75-0-75 volts 
<300mA at idle 

wjtput Power 50-0-50 Supply >100 W into 8 ohms; >150W into 4 
Output Power 75-0-75 Supply >240W into 8 ohms; >360W into 4 
Damping Factor >300 (100Hz); >300 (1kHz); >100 ( 

Frequency Response (determined by passive input flit 

- " 'input capacitor + Fitted Not fitted 

<20Hz to >25kHz dcto>25kE 

-OSdB <10Hz to >48kHz dcto>48kF: 

-3dB <4Hz to >130kHz dcto>130K 

Total Harmonic Distortion 8 ohm load 
FrequencylW 10W 100W 200W 

100Hz <0.005% <0.005% <0.005% <0.005% 

IkHz <0.005% <0.005% <0.005% <0.005% 

10kHz <0.006% <0.006% <0.006% <0.006% 


MAIL ORDER HOTLINE (02) 747 1888 3 
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PLAYMASTER 60/60 AMPLIFIER » : EA Magazine May, June, July 1986 
IT LOOKS SO GOOD YOUR FRIENDS 
WONT BELIEVE YOU BUILT IT! 


iviuy, June, juiy iyoo 

$ 299.00 




ed by the Institute of High 
ic an g 0 h m bad for 


ought it we 


150 WATTS PLUS MUSIC POWER! 

'Tor short term power capability (Music Power), as 
Fidelity specification IHF-A-207 the amplifier can d 
a single channel, and no less than 1S3 watts into a 4 ohm load un 

FEATURES OF THE 60/60 

* 60 watts per channel with both channels driven into 8 ohm loads * Vety low noise on 
phono and line level inputs - better than CD performance * Vety low harmonic and inter¬ 
modulation distortion * Excellent headroom * Tape monitor loop * Tone controls with 
centre detent and defeat switch * Mono/stereo switch * Easy-to-build construction * Very 
little wiring * 

PERFECT CD PLAYER COMPANION 

Hum and noise levels for line level input is actually better than any currently available CD 
player at 103dB plus. You can't hear a thing with your ear right on the speaker cone and the 
volume up full! The volume control is calibrated "CD Clip" at a level corresponding to 
2V signal level or full amp output power with CD player input. 

BEGINNER CONSTRUCTORS CAN BUILD THIS AMP 

If you can use simple hand tools and a soldering iron you can build this project. The 
designers at EA believe (as we do) that many 1,000's of audio enthusiasts, with little or no 
electronic constructor experience would want to build this amp - so it's designed on one 
large printed circuit board. Virtually everything is board mounted i.e. evi 

and switches! There is no shielded wire, in fact there is only a handful of_ 

connections external to the PCB. So by simply following the step-by-step ins». 
inserting components with the pre-drilled PCB and soldering, the amp is thus constructed. 
^O^W^^PROUDOFTHERESULTANDITWILLUlSTALIHTME. Says Leo Simpson Managing Editor of Electronics Australia Magazin 


?JCc[tisive!! 

The Jaycar 60/60 amp kit includes a 
specially made DUAL DIAGONALLY 
WOUND C-Core transformer - 
exclusive to us! This transformer is 
slightly SUPERIOR to the original 
toroidal used in the EA protoype. The 
exclusive Jaycar transformer has been 
tested by EA. They found that the 
Jaycar transformer gave higher power 
output with no degradation in signal 
to noise. An official letter fromEA 
comes with each kit endorsing its use. 
Incidentally this superior Australian 
product costs nearly 50% more than 
its imported toroid equivalent but 


PERFORMANCE SPECIFICATION 
Power Output (One channel) 4 ohms 88W, 8 ohms 74W Power Output (Both channels) 4 
ohms 72W, 8 ohms 62W Harmonic Distortion Less than 0.01% for all powers to 60W into 8 
ohm loads; Less than 0.015% for all powers to 70W into 4 ohm loads Intermodulation 
Distortion Less than 0.01% for all powers to 60W into 8 ohm loads; Less than 0.012% for all 
powers to 80W into 8 ohm loads Frequency Response Phono inputs - RIAA/IEC 
equalisation within ±0.5dB from; 40Hz to 20kHz - Line level inputs -0£dB at 20Hz and -ldB 
at 20kHz Input Sensitivity Phone inputs at 1kHz - 4.3mV (overload capacity at 1kHz - 
140mV - line level inputs - 270mV Hum and Noise Phono (with respect to lOmV at 1kHz) - 
89dB unweighted; with typical moving magnet cartridge. High level inputs (wif 
270mV) -103dB unweighted with 20Hz to 2nkH* banriwiHffe Tnn. •>-- 

50Hz; treble ±12dB at 10kHz Dam 


"This new amplifier offers a standard of performance far ahead of anything 

previously published and ahead of most cor --*-•* -* 

"It is half to one third the cost of an import 


ze far ahead of anything we havi 
! integrated stereo amplifiers 


AM/FM STEREO SYNTHESISED TUNER 


( REMOTE CONTROL N 

TO SUIT TUNER 


$ 599 . 00 . 


Ref: EA December 1985 - February 1986 

itperform any commercially available tuner REGARDLESS OF PRICE. 
' that unless it was true. 

“ ' stereo section which is at least as 0 _ v 

low distortion 


We could not say the 

As well as getting an FM stereo section which is at: 

ever built, it is the only unit featuring a genuine , r , 1lv „ ai 

(CQUAM) tuner! Not only do you get that you get digital frequency readout, 12 
memory, automatic station seek and an optional infra red remote control. 

JAPAN EAT YOUR HEART OUT!! 

This design is one every Australian can be proud of. It has no peer anywhere else in the 
world - and you can have one. The metalwork is an exact replica of the prototype as are 
all of the very difficult-to-obtain components. 

We sincerely hope you will recognise the significance of an Australian "home grown" 
product which is a world beater. 

SPECIFICATIONS 

Tuning Range 522 to 1611kHz 

Freq. Response -3H R fi> 5 awt* 

Harmonic Distortion 


Ref: EA April 1986 

For that final touch of luxury on your 
Playmaster stereo AM/FM tuner you 
need the infra red remote control. With 
this you can sit back and select any of thi 


ONLY $89.50 


tm 


2 * 


Typically 30. 
40dB for a 6c 


:0dB for a 6dB change in audio output 
70dB with espect to full output for signal levels of 9 an 
on bar graph display, better than 60dB with respect to: 
output for signal levels greater than 6 


iyKriz Keiectio 


4 SYDNEY-CITY 2671614 
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5000 POWER AMP "blackmonolith" t*™*****™ 

3S3ss££a32s5££^M$^ .... ,™ «», r »=. »»..»*.■» c™,™.-*•_>». s. ».»->— - 

1 front panel - the best! 


"Black Monolith" is the special na.- rrv - — - t . - 

to the full 5000 Series Power Mosfet Amplifier. The performance of this amplifier is 
astonishing (see specs). In keeping with the "No CompK^" perfomuncejaycar has 
set out to produce a kit which has no peer. The Jaycar Black Monoh* is WITHOUT 
DOUBT the best 5000 amplifier kit on the market today AT ANY PRIOR There have been 
the features of this kit. 


* Heavy gauge EXTRUDED heatsink bracket. This is a jig drilled, deburred and hard 
anodised. It is a very critical component. In all other kits surveyed only a non-anodised 
folded sheet metal bracket is supplied. Naturally special heatsink compound is provided. 


necessary if the 5000 third oc 

*NaSrS all of our much copied features as well as standard viz: 1% metal film resistors 
prewound chokes, pretinned fibre glass PCB's, heavy earth braid, quality capacitors, flux 
- shorting straps and of course the original chassis bar design (developed by Jaycar). 


urarmuum aoisy uy ...... —r--«™y 1 v £““' V00,18 

below full output (flat) Noise -116dB below full output (flat 20kHz bandwidth) 2nd 
Harmonic Distortion <0.001% at 1kHz (0.0007% on prototypes) at 100W output using a 
±56V supply rated at 4A continuous <0.003% at 10kHz and 100W 3rd Harmonic Distortion 
<0.0003% for all frequencies less than 10kHz and all powers below clipping Total 
Harmonic Distortion Determined by 2nd harmonic distortion (see above) Intermodular 
Distortion <0.0003% at 100W (50Hz and 7kHz mixed 4:1) Stability unconditional 




BANKCARD Vr VISA * MASTERCARD ic AMERICAN EXPRESS 


"BLUEPRINT" PREAMP Ref: ETI June/October 1? 

Featuring a Moving Coil Cartridge Preamp with unbelievably low n 

The refinement to this preamp has been incredible. Why is the "Blueprint" so good? 

Well, there are many reasons but a few of the main ones: firstly, we used a far, far 
superior screened cable in the kit, it is much lower capacitance than the cheap imported 
excuse for screened cable found in ALL other versions we have seen. This cable is made 
in Australia especially for us and costs over 5 times more than the imported junk. 

When you consider that over 30 FEET of screened cable runs around the inside the 
preamp you will appreciate the low capacitance cable. High capaitance cable in signal 
lines could effect high frequency performance. We use a specially selected version of the 
LM394 ultra matched transistor forthe moving coil preamp. We employ HARD (not 
soft) gold plated RCA input sockets on ALL INPUTS (previously just M.C > Probably a 
bit extravagant (except M.C.), we think, but nice. A pair of solid metal, gold plated RCA 
line sockets are provided to connect your M.C. cartridge. Special nylon mounting 
grommets are provided for all input and output sockets. Far superior to squashy Mid 
perishable rubber grommets provided in other kits. Extra touches like roller finned 
PCB's (to reduce dry or noisy solder joints). 1% metal film resistors, quality IC sockets 
where pradicle, low noise selector switches, special rear panel solid maduned 
aluminium knobs and spedaUy polished readangular (multicoloured) LEDs add up to a 

Lite the "Black Monolith" the "Blueprint" is the intelligent choice. Even if you were a 
millionaire and could afford anything you probably would do no better spending 
virtually any amount of money more. 

* Extremely close tracking to RIAA phono equalisation *Gold plated connectors on aU 
inputs * Low noise seledor switches * Low noise -1% 50ppm metal film resistors used 

* Tinned fibreglass PCB's * Low capacitance screened cable used throughout Quality 
IC sockets * Special rear panel * Multicoloured redangular LEDs used. 


FUNCTIONS , viT ^ 

* Moving coil input * Moving magnet (dynamic cartridge) Inputs (2 of) ertl 
CD use * Tuner input * Aux inputs (2 of) * Tape inputs (2 of) * Input level co«»w* * 
outputs (2 of) * 400Hz calibration oscillator * LED average (VU) and peak * Level meters 
-48dB to +9dB * Mode switch, stereo balance, monitor out monitor volume control 
SPECIFICATIONS 

Freq. Response High level input 15Hz - 130kHz +0dB, -ldB 

Low level input conforms to RIAA equalisation. ±02dB (see detail 
phono) 

Distortion 1kHz 0.003% on all inputs Qimit of resolution on measuring 
equipment due to noise limitation) 

S/N Ratio High level input, master full with respect to 300mV input signal 
at full output (12V) 92dB flat, lOOdB "A" weighted 


1 at hS ^ (12V) 92dB flat, lOOdB "A" weighted 
MM input, master full with respect to full output (12V) at 5m! 
input 500 ohm source resistance connected 86dB flat, 92dB 
"A" weighted 

MC input, master full, with respect to full output (12V) and 200uV 
input signal 71dB flat, 75dB "A" weighted 


ETI 478MM MOVING MAGNET INPUT STAGE 
Gain 74,1kHz 

Freq. Response Conforms to RIAA equali 

TiLD. 0.001% 1kHz lOmV RMS 


0.001% 1 kHz lOmV RMS input 

28dB with respect to 5mV RMS input signal i.e. 135mV RMS total 
equivalent input noise, 122nV "A", input shorted, 216nV flat, input 


S/N Ratio lmV 73dB flat "A" weighted -5mV 87dB flat, 92dB 

.. A 11 _ irWiV QUR flat QSHR "A" 


COMPLETE KIT $399.00 
























AUDIO KITS 


5000 SERIES 1/3 OCTAVE 

(28 BAND) GRAPHIC 
EQUALISER 

This kit enables you to control 28 narrow bands of frequencies between 31.5Hz and 16kHz 
By being able to do this you will be able to very effectively compensate for acoustic 

-- - - The third (i.e. 3 controls per octave) equaliser 

-* 1 — 1—1 J 1 by third 

_ ^ STis 

iriginal to the ETT design (Jaycar supplied the prototypes) buTindudesSiemaits such 
“ E“ all V IC sockets, UNBRAKO front panel fixing screws and matching brushed finish 


SPECIFICATIONS 

Signal to Noise -102dB with respect to IV 

Freq. Response I2Hz-105kHzto-ldB 

Boost/Cut 14dB (28dB total) 

Distortion 100Hz (0.007%) 

1kHz (0.007%) 

10kHz (0.008%) 


^This power is av. 


Approx 100mA @ ±15V (requires 
30V AC CP) 
ile from the rear of the 5000 power amp 


ONLY $219.00 



Many, 

and overseas. People recogr 
than half the price of the chc 
performance!! 

We are proud to say that < 

The specs on this updated 
The 2801 MkHI comes complete i 

with standard Cannon male/female chassis i_ 

proof and will drive veiy long unbalanced 


output short < 
„ tic- 
Naturally i 


ged, road quality rack cabinet. The 2801 Mkm looks almost 
00 unit except that it has brand new front panel livery. 


FULL ROAD QUALITY 
ONLY $239.00 Cat. KJ-6531 



2010 Mkll A STEREO 
EQUALISER 

THE FAMOUS JAYCAR 2010 

ONLY $169.00 


to pay for 2 third 5000 octave equalh ....__^_ _ ^ ^ w 

ave (i£. one control per octave) equaliser. (Octave centre frequencies, 
16kHz). This still gives you tremendous room 
The 2010 also features separate level controls for right and left channels, and a multi- 
function pushbutton mode switch. You can, for example, equalise both 'reconiing and 
playback when dubbing from disc to tape or tape to tape as well as equalise bypiss for 
A-B comparisons. Each control gives you a ±12dB of adjustment and otherwise has 
similar performance levels to the 5000 unit. 

S ie id'o a n I ir PUnt:hed 88mm C raCk Unit) Cabinet WhlCh matCheS the 5000 system 
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AUDIO MIXER KIT 




8 


CHANNEL AUDIO MIXER 


JAYCAR 

8002 



A balanced input/output 8 channel mixer with features found in units costing well over $2,5001! 

The Jaycar 8002 mixer was originally conceived to be the successor to the vety popular Eli 414 Master Mixer. The 414 was basically configured as a "stage" mixer and suffered from a 
En^Musadv^cMinaudio^^ t l«ve"occumd^incet^^4w^^M^\i^'.Jaycar engineers have taken advantage of this. The incredibly low noise and distortion figures of the 8002 are 

('ec ho' for example) and foldback for the stage performers can be s ent panne d?cross the stereo image to create spectacular sonic effects. You could, for example, pan a 

pre-reconled tape of steam trains rushing from the right hand side of the stage - atross - and exit stage left with this 
facility Balancing sorts the real mixers out from the toys. With the 8002 you can take either a microphone level input 
or a line level input into any of the 8 channels. An input selector switch is provided at the top of the rruxer panel. 
Another attenuator is provided at this point to prevent overload of the input circuitry should the incoming signal 

prove to be higher than normal microphone or line levels. 

Each input channel has 3 band equalisation capability with a massive 12dB boost or cut. A pan control enables each 
input channel to be positioned left thru right across a stereo image. Inputs out of:st<sreo position on a stage can be 
positioned in the mixer. Finally a quality 60mm slider fade control is provided. We felt that in keeping with the 
professional nature of the instrument that the extra resolution that the larger control offers is warranted 
The left and right monitor channels have VU metering. Also provided is a 5 band graphic equaliser (±9dB), master 
foldback send is also provided. 


MAIN FEATURES 


A JAYCAR TOP QUALITY 
KIT FOR THE ENTHUSIAST 


TECHNICAL 

/N microphone input 


8002 MIXER 

Ref: EA April/May 1983 
RACK KIT 

This is the basic mixer. This kit gives you 
virtually all the electronics. Provided - 
front panel, VU meters, 11 PCB's, all 
potentiometers (rotary and slide), knobs, 
components for PCB's, hook-up wire, etc. 
All Cannon XC connectors are included as 
well. 

It is ideal for rack mount and all that is 
necessary is a ±15V 1A power supply. 

Cat. KJ-6504 

ONLY $595.00 

DESK CONSOLE 

This kit consists of console chassis, power 
supply including fuses, power lead, etc. 
and wooden end pieces. It enables you to 
mount the rack kit for conventional desk 

Cat. *3-6505 

ONLY $119.00 


^INPUT MODULE 

This unit consists of all parts necessary 
to construct one input. Ought of these 
are in the KJ-6504). Supplied are all 
rotary pots and knobs, the 60mm 
slider and the 3 pole toggle switch as 
well as the PCB and PCB components. 
Cat. KJ-6503 

$52.50 


SUM AMP, 5 BAND 

EQ/DRIVER 

MODULE 

Two of these are used in the standard 8002. 
This unit has a sum amp which accepts 
(and adds) the levels from the input 
modules, provides 5 band equalisation as 
well as driving balanced and unbalanced 
lines. VU metering is also provided. All 
controls, knobs, PCB and parts provided. 
Cat. KJ-6506 


$52.50 


FOLDBACK/EFFECTS 

SENDS MODULE 

One of these is used in the 8002, however, 
more can be easily used in a custom 
configuration. This unit enables you to take 
buffered foldback from the mixer and also 
allows you to mix the effects (such as a 
digital delay line, reverb, etc) back into the 


$37.50 


8002 POWER 

SUPPLY MODULE 


$32.50 


MAIL ORDER HOTLINE (02) 747 1888 


























AUDIO KITS 


ETI480 SERIES ^ 
AMPLIFIER MODULES 


300 WATT PLAYM ASTER 
AMPLIFIER 

Ref: EA June 1980 

This rugged design produces 200 watts rms into 8 ohms 
and 300 watts rms into 4 ohms. All parts fit on a single 
PCB. It also features comprehensive protection circuitry, 
and will even withstand short circuits for short duration 
without adverse effect. Unlike other high powered amps 
it is unconditionally stable. It will not therefore break 
into supersonic oscillations, overheat and fail. 
SPECIFICATIONS 

Power Output 4 ohm 300 watts rms 

8 ohm 200 watts rms 

Freq. Response 20 Ht: - OCiW* -1 hr 

Harmonic Distortion 

Input Sensitivity 
Hum & Noise 
Damping Factor 
Slewing Rate 


0.1% 4 ohm 150 watt 
0.02% 8 ohm 100 watt 
15V® 47k ohm 
95dB with respect 100W 
>1001 kHz &30Hz 
70V/usee 

The Jaycar kit provides a quality roller-tinned quality 


$109.95 


UNIVERSAL MOSFET 
AMPLIFIER MODULES 
AEM 6500 60/120 WATTS 

Ref: AEM July 1985 

Designed by MOSFET Gum David Tillbrook these easy 
to construct modules give you either a power amplifier 
with 60 watts rms or 120 watts rms power depending on 
the number of final transistors used. 


ETI 467 

MIXER/PREAMP 

Ref: ETI July 1980 

The ideal companion for any of the power amp modules 
on this page. Mixes up to 4 inputs (high and low level) 
with individual level controls. Includes high performance 
3 band tone controls making it ideal for musical 
instrument use. 

Kit comes without a case so that you can build it with a 
power amplifier if you wish. Operates from 2 x 15V AC 
(usually available from power amp supply, otherwise 
use Cat. MM-2008 transformer). 

SPECIFICATIONS: 

Hum & Noise 76dB below 50mV input 

signal (20kHz bandwidth) 

Frequency Response 30Hz - 30kHz + ldB 

Tone Controls Bass ±17dB 9 SOHz 

Presence ±22dB a 15kHz 
Treble ±22dB a 10kHz 
Max Output before Clipping 20VPtoP 
Cat. KE-4014 


$39.50 


Ref: ETI December 1976 
& ETI's 30 Audio Projects 

ETI 480/100 

A complete audio amplifier on a single board. Just add 
instrument or PA amplifier! Use it with the KE4014 


$31.50 

ETI 480/S0 

■ne circuit as the 480/100 except less c 
jfthepowerand a little cheaper.Grea 

All parts supplied. 

Cat. KE-4050 

;J6.50 

Suitable transformer 28-0-28V a 2A 

Cat. MF-1095 $34.50 

POWER SUPPLY 


8 HURSTVILLE 570 7000 


300W AMP POWER SUPPLY KIT 

This basically consists of a 300V/A power transformer 
(PF4363) rectifier and filter capacitors. It also has a 15V 
AC power for the speaker protectors. , 

$99.50 

SPEAKER PROTECTOR KIT FOR 
300WAMP 
Ref: EA July 1980 

This device is designed to mate with the Jaycar KA-1115 
Playmaster 300W amp module. It also provides the 
handy facility of switch on mute. This disconnects the 
speakers for the first few seconds when the amp is 
switched on, avoiding that horrifying thump in the 

If you have expensive speakers (whether you have the 
EA300W amp or not) this speaker protector is cheap 
insurance. The Jaycar kit provides all PCB parts 

— 1 rsa?"* $23.50 


^ SUBWOOFER AMP 

Ref: EA July 1982 

State-of-the-art MOSFET technology combined with a 
low pass filter. Around 100W rms drive capability. Ideal 
for use with the Jaycar subwoofer speaker (Cat. CW-2119 
Amp will take line level (IV) input or connect direct to 


$125.00 / 


r ETI 499 150 WATT 
MOSFET AMP MODULE 

Ref: ETI March 1982 

At last, a high performance amplifier with the stability 
and reliability of MOSFETs. Genuine 150 watts rms with 
power supply components on board. You need only 
connect a power transformer (4361 type Cat. MM-201S) 

Thejayt 81 " 


JED heatsink bracket for grr 
4220 , 

_ L 


$109.50/ 


SUPER HIGH POWER N 
MOSFET AMP MODULE 

Ref: EA October 1985 
UP TO 225 WATTS RMS INTO 4 OHMS 

This mighty circuit designed by the EA engineering tear 

! zallv a 'beefed ud' version of nart of thp Plavmnch 


i relay. Considering 
<it contains all PCB components including 


ETI 494 LOUDSPEAKER 

PROTECTOR 

Ref: ETI October 1982 

This single channel unit i:. 

Powered by the signal frc 


ur precious speaker system! 

$22.50 
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AUDIO KITS 


r ETI 1406 PARAMETRIC EQUALISER 

MODULE 


Ref: ETI August 1986 

This individual module ran be used on its own or ganged to equalise a whole system. 
Parametric equalisers are different to graphic equalisers. Parametria can be madeto 
tune around a centre frequency whereas 'graphics' have a fixed centre frequency.This 
tuning effect generally means that the number of equalisers in a srenal line can be 
reduced (reducing distortion) and they are more versatile. 

The Jaycar kit is supplied with all board co 

switch and TL071IC. 

BRIEF SPECIFICATIONS 


$23.50 






*EM 6505 "WORKHORSE" AMP MODULE 

100 WATTS INTO 4 OHMS/50 WATTS INTO 8 OHMS! i i 

AND CHEAP! \ 1987 \ 

Ref: AEM January 1987 A - 

genuine low cost power amp 'slave' module. Similar in concept to the ever popular EH 
0 series but with power supply filter caps on board. This simplifies power supply 
quirements and keeps costs down. _ „ . . 

1 that is required to make the module operational is ±30 - 40V (DC unfiltered) a signal 

orks well with PA line transformers too. All board parts supplied including jig drilled 
=>tsink bracket 
.KM-3050 


$35.00 





AEM 6504 POWER-UP STATUS 

MONITOR 1 Ref: AEM August 1986 



HE 105 BEGINNERS BENCH 
AMPLIFIER 



Cat. KM-3045 






HE 104 AM TUNER 

An extremely popular kit. Using a single inte 
components you will be tuning across the di< 

Requires 9V battery. 

Cat. KS-8104 


U 12.95 


nit (IC) and a handful of 
e! Metal tuning gang and 
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POWER SUPPLY/ELECTRIC FENCE KITS 




ETI581 ± 15V 150mA 
POWER SUPPLY 

sic design. Many, many hundreds of these units have been sold since their 
ion in 1976. Probably the most simple + 15V low current supply around. 
? I '? I \ a ™P,Kl eClS ' com P uter projects or any project requiring* 15V from240V. 

ludes 240V PC.R mm inf- trancfnr-rYiQ*- TV*Tl -nsf* Vv-.^rH mmrvmontr TVi/v. 


Ideal for OP amp projects, computer prujecra or i 
Kit includes 240V PCB mount transformer, PCB 
include mains cord, fuse, etc. Designed to ^ - , - J - 


vONLY $27.50 


NiCad FLOAT CHARGER 
ETI 268 

Ref: ETI March 1982 

This charger is simple, cheap to build and safe to use. It will bring a battery from fu> 

SuTry'tcp^up 8 Char8e ^ 12 hOUrS and **“ redU “ fte Ch3rge,0 ^ *° 

Cat. KE-4029 


$16.95 


30 VOLT - 1 AMP 
BENCHTOP POWER SUPPLY 


ilded plastic bench top type cas 
limiting over 2 ranges. Overload j 
"“ing is also provided. 


$89.50 


DUAL TRACKING 

POWER SUPPLY 

Ref: EA February 1987 

NOW INCORPORATING CURRENT LIMITER 

this rs a refinement of the very popular March 1982 design. The new unit features a 
•”~!em ABS plastic case and current limiting at no extra charge over the old design. 


' HIGH POWER 

ELECTRIC FENCE 

Ref: EA October 1986 

This project is the ultimate development of the 
fence projects previously designed by EA. 

The Tencemaster 1 , as it is called, will power fence rum 
of lkm or more and still pack a punch. Its low output 
impedance will overcome wet grass, poor insulators, t 
12V powered, it conforms to rigorous requirements la 
down by the SAA. 

The Jayear kit includes cabinet, the Plessey 30uF capac 
and special transformer. 

Cat. KA-1678 


"ELECTRIC FENCE" 

Ref: EA September 1982 

Mains or battery operated powered, this electric fence 
controller is both inexpensive and versatile. 

It should provide an adequate deterrent to all maner 
of livestock. Additionally, its operation conforms to 
relevant clauses of Australian-Standard 3129. 

Kit does not include automotive ignition coil which is 
required. 

Cat.KA-1109 

$21.50 


$229.00 


ELECTRIC FENCE “A 

CONTROLLER 

Ref: EA December 1985 


NEEDS NO AUTO COIL! 

This electric fence controller is a considerable developme 
over older designs (which is still currently available). 
Because this new circuit uses a special output transformc 
it is far more likely to work well into false loads such as 
tall grass or dirty insulators. The new circuit has also less 
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GENERAL KITS 


300 WATT INVERTER Ref: EASeptember If 

This compact design features a toroidal transformer and automatic regulation, cumei 
limiting and thermal overload protection. 

The Jaycar kit is absolutely complete including front panel. 

This kit is also available completely assembled with 90 day warranty for 
S349.00-Cat. MI-5000 

KIT VERSION $249.00 

Cat. KA-1610 



40 WATT 12/230V INVERTER 


Ref: EA August 1985 

This improved design enables you to run small 240V appliances from a 12V 

with modest current drain. When not in use it can also be used - u '“- 

As the 50Hz mains frequency is crystal generated the inverter is 
synchronous motor turntables with great speed accuraty. 

The Jaycar kit is complete and original to the project article as is usual 
attractive Scotchcal panel is provided. 

Cat. KA-1598 

ONLY $99.95 


battery charger! ^ 



HE 126 NiCad CHARGER 

This unit enables you to charge NiCad batteries rated from 20mA/hour to 4 amp/hour by 
turning a switch on the front panel. a , _ . _ 

(A 9 - 12V AC adaptor is also required.) Si/ 95 

^at. KS-8126 


'' INCANDESCENT LAMP SAVER N 

This kit when fitted will greatly extend the life of those expensive downlights and 
spotlights. Not only that they are sometimes inaccessable! 

By "soft starting" the filament providing over voltage protection and lamp derating t 
life of that bulb will improve out of sight. This circuit does all three. 

The Jaycar kit includes PCB and all board components and is designed to m< 

” -vitch plate. At *** “- v — :u !» 



MUSICOLORIV 


Ref: EA August 1981 

The ultimate lighting controller. Combines a brand new four channel version of the 


-Ar Front panel LED display 
■k 4 different chaser patterns 
■Ar Auto and manual reverse chase 
-k Sound-triggered chase 
■Ar Inbuilt electret microphone 
-k Safe, opto-isolated circuitry 


$119.95 I 


1 :~-il 


( HE 107 ELECTRONIC DICE 

(or DIE to be correct!) 

What rolls at more than 300 times a second but never rolls under the table? 

The HE 107 of course! Press a button and 6 LEDs flash. Remove your digit and only on 
LED remains on. A totally random result and an interesting lesson in digital electronics 


$10.95 


HE 129 SIMPLE TIMER 

Make perfect googies every time! 

supplied, though everything else is. Any speak 


It uses 2?Cs and is easy to build and “ 

To keep the cost down a speaker is i 


$11.95 


CONCORD 745 3077 11 
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TEST EQUIPMENT KITS 


50/500MHZ DIGITAL ^ 

FREQUENCY COUNTER 


Ref: EA Dec 1981/Feb 1982 

This is a high performance unit that is also easy to build! This design uses just S IC's, 
measures period and frequencies up to 500MHz (with prescaler). It features a brightV digit 
display and outperforms ready built units costing 2-3 times rrerre' 

We believe that the Jaycar version of this kit is by far the best. Not only do we supply 2 x 
BNC “P 111 COImecton! we supply a special pre-punched heavy plastic front 
panel that is screen printed in epoxy ink. The assembled unit looks a million dollars! 

Watch out for kits that only provide cheap front panels. 

The standard kit will work to SOMHz. 

SPECIFICATIONS 

0 - 10MHz, 0 - SOMHz & 10 - 500MHz (optional) 

Switch selectable *-' - ’- 

lOmV RMS to 30h 
500MHz range 

* 1M ohm/50pF on 0 - 10MHz and 0 - 50MHz ranges; 75 ohms t 
..range, 10Hz on 0- SOMHz range, 100Hz on 


lat. ka- 1390 wa ™ ONLY $169.50 

TvidUbte LER ’ a 500MHz P rescaler kit ( which fits straight on to the main circuit board) is 
Cat. KA-1392 $46.50 



FUNCTION GENERATOR 
with digital readout 

Ref: EA April 1982 

This attractively housed (matches the KA-1390 DFM) unit produces sine, triang 
square waves over a frequency range from below 20Hz to over 160kHz with lo\ 
distortion and good envelope stability. It has an in-built 4 digit frequency coi 
and accuracy of the freotipnrv cpfHntr 
SPECIFICATIONS 

From below 20Hz to 170kHz in 3 ranges 
Continuously variable from 3mV to 25V P-P 
600 ohms (nominal) 

Sine, Triangle, Square 

Less than 0.7% at 1kHz; 1% at 10kHz and 2% at 
0.4uS (6V/uS at maximum output level) 
Negligible overshoot, droop or ringing 
± 2% +1 digit 

Better than O.ldB on all ranges 
7 watts at 240V AC 


rtd accuracy of the frequency setting. 
DrrMFiCATIONS 

Output Level 


Readout Accuracy 
implitude Stability 


ONLY $119.50 



ETI TEMPERATURE PROBE 

FOR MULTIMETERS Ref: ETI June 1983 

This simple add-on project extends the function of your multimeter to the measure¬ 
ment of temperature. It is particularly suited to digital multimeters. It can be used to 
rroasure temperature over the range from -55 to +150 degrees C or better. 

The Jaycar kit includes the Jiffy case and Scotchcal panel. The AD590 is supplied but m 
the probe case which is in fact the plastic case of a BIC biro 
Cat. KE-4033 

ONLY £97 OS 

METER NOT INCLUC 


UPGRADED DIGITAL 
CAPACITANCE METER Ref: EA August 1985 | 

This is the improved version of the very popular Match 1980 design. The new high- 
impact plastic case, 4 digit display and ability to realistically measure from lpF to 99 99uF 
No adjustments are necessary, you simply connect the capacitor to the input terminals, 
ine Jaycar kit includes all specified components including attractive front panel. 

ONLY $85.00 



LOW DISTORTION AUDIO 
OSCILLATOR 

Ref: EA December 1986 

This is the best ultra-low distortion oscillator that Electronics Australia has ever 
produced. It is comparable with the very best laboratory standard sine wave equip¬ 
ment but bv buildine it voursHf vnu apt nnn w __ a S 


The Jaycar kit includes all specified components and plastic 
output metering components. 

CatKA-lSSO $139.00 


ellent envelope 
se, but not the optional 



/ IN-CIRCUIT TRANSISTOR TESTER ^ 

Ref: EA September 1983 


- -- suspect transistor only to find that it checks O.K.? 

1 roubleshooting exercises are often hindered by this type of false alarm. You can 
these hassles with the Tn-circuit Transistor, SCR and Diode Tester'. 

checkin*^ ^ 1110111(168 a box and Scotchcal panel showing truth table for devi 
Cat. KA-1119 



ONLY 

$21.50 



HE 103 TRANSISTOR TESTER 

This ingenius and handy pieci 
It tells you if they are O JC., ho 
NPNorPNP! 

Case included. Requires a 9V battery (not supplied) 

Cat. KS-8103 7 ^ 

ONLY $15.50 


HURSTVILLE 570 7000 








































GENERAL KITS 


"SCREECHER'" CAR ALARM 

Scare the pants off would-be thieves! 

This unit is fitted under the dashboard of your car. When a thief breaks in (after entry 
delay) an unbelievably shrill alarm goes off - INSIDE THE CAR. 

The thief will be scared witless by the deafening noise of a demented llOdB monster 
canary! Exit thief. 

The Jaycar kit includes the special high power piezo siren, dash lamp, etc. 

Cat. KA-1675 - 

$32.50 

ETI 065 ADVANCED 
ELECTRONIC SIREN 

Ref: ETI ‘Profit Eleclronlcs" 

A more advanced version of our KS-8127 kit. This project will drive hom type speakers 
and produce a really loud wail! It will provide an 'air raid' type noise or the Hee Haw 
sound of police cars! 

It needs anything from 6 - 15V at 100 - 250mA. 

(Horn speaker not included). 


$8.90 



f HE 114 SIMPLE 3 DIGIT (0-999) COUNTER 
WITH LED 7 SEGMENT DISPLAY 


counting ap; 


; application. It i 
to higher numfc 


$23.95 


This kit is great forSw..«~.-,-„ - 

and then reset to zero. It can be ganged tc 
connected together will count to 999,999 lv. .a*., r-' 

A low voiatge pulse between 7 -14 volts will increment the counter 
simple counting circuit is included with the assembly instructions. 
9V battery required (not supplied) 

AU board components supplied. 

Cat. KS-8114 _ 


FIBRE OPTIC EVALUATION KIT 

DIRECT IMPORT - YOU SAVE! 

The EDU-UNK kit is a fibre-optic evaluation system consisting of TTL compatible 
transmitter board IR LED, one metre of fibre optic cable, photodiode and TTL compatible 
receiver board. The fibre optic connectors are also included. Complete step-by-step 
instructions are included as well as theory of operation and tutorial notes. 

An ideal learning aid for engineers, students and electronic hobbyists alike. 

Cat. KJ-6520 



$49.95 

A c OME>U I \ TTL COMPATlBt E D. 


EDU-UNK 


mec 


FIBER O^TIC KIT ( 802 ) 9*6-03*3 



Ref: ETI April 1987 

Connect this to your home or office phi 
own space age telephone ring tone! Can., 
noises! If you work in an environment whi 
ringing, this is for you. 

Case and all electronics included. 

Double adaptor (Cat. YT-6020 $750 
Tat. KE-4728 


SIMPLE SIGNAL TRACER FOR 
AUDIO 8c RF WORK 

Ref: EA August 1985 

Jl must for tfo kit constructor 
This simple piece of test gear enables you to troubleshoot both audio and RF circuits by 
etecting signal paths. When the signal stops - start looking for trouble! 
is portable, battery operated and contains both RF probe and inbuilt speaker, 
he Jaycar kit includes box, probe and other components necessary to build this project. 
Cat. KA-1220 

$24.50 



TRANSISTOR AND FET TESTER 

Ref: EA July 1978 

\ great piece of low cost test gear! Checks bipolar transistors, diodes, FETs, SCR's, ar 
l^slmplete with meter, case and instroctions. 

$26.50 

ZENER DIODE TESTER 

Ref: EA July 1979 


up to 60 volts via your 
diode part numbers! This 1 
Supplied in a small Jiffy ca 
supplied - is also required 


$13.95 



"You can use Jaycar Mail 
Order Service from just 
about anywhere!" 


m J 
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MODEL TRAIN KITS 


KITS FOR MODEL RAILWAY ENTHUSIASTS. . . 
"RAILMASTER" 


PULSE-POWER TRAIN CONTROLLER 

Ref: EA September 1984 

"We feel that it is the best control available, regardless of cost" 

John Clarke or Leo Simpson (or both) September 1984 

This is a state-of-the-art train controller offereine tremendous features - 

* Variable simulated inertia 

* Full short circuit protection including both audible and visual indicatora 

* Power and track monitoring indicators 

* Adequate power for double and triple heading locos 

* Fixed 12V DC and 15V AC power for lighting and accessories 

* Optional walk-around throttle 

The Jaycar kit includes 
The large paddle switch®, nave ueen spea 
,A, ~ u_ti eve you 11 be delighted with this ur 


ONLY $109.95 


OPTIONAL WALK-AROUND CONTROLLER 

Cat. KA-1559 $ 13.95 


r DIESEL SOUND 

SIMULATOR 

Ref: EA November 1984 

tside a model train (i.e. goods 


STEAM SOUND N 

SIMULATOR 

Ref: EA December 1984 

Build this realistic steam sound simulator for your model 
raUwcy layout. It features im infra red optical switch to 


ES= 


MODEL RAILWAY 
LIGHTING 
CONTROLLER 


ETCHING KIT 

Make your own Printed Circuit Boards. This kit contains 
a bag of Ferric Chloride, a piece of copper clad board and 
a dalo etching pen. Full instructions are supplied to help 
you get started making your own PCB's. 

Cat™ $8.95 


KIT CONSTRUCTORS A 

MANUAL 


50$ 


laycar> 

V ELECTRONICS I 

KIT 

CONSTRUCTORS’ 

REFERENCE 

. 


tPeifectivnists: 

Do you realise that some 
projects described here 
offer better technical 
performance than 
anything currently 
commercially available? 


TURN YOUR STOCK INTO 
CASH!! 

Jaycar will purchase your surplus 
stocks of components and 
equipment. We are continually on 
the lookout for prime quality 
merchandise. 

CALL GARY JOHNSTON 
OR 

BRUCE ROUTLEY 
TODAY 
ON 

(02) 747 2022 
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GENERAL KITS 



COMPACT DISC 
PLAYER ATTENUATOR 

If you have just purchased a compact disc player your 
amplifier could be trouble! CD players seem to have 
standardised on a 2V output level whereas most Hi Fi 
amps have a 500mV sensitivity for full rated output. 

T ’ -«this you may need a CD 

_not distort the signal in anyway. It 

makes an ideal project for beginners but can be useful 
to the most advanced constructor. 

ar kit includes box, switch, front panel, etc. 


The Jaycar 1 


"SONICS" MAGAZINE & 
ETI'DIRECT INJECT" 
OR Dl BOX 

Ref: "Sonic$“/ETI September 1985 

In the Rock 'n' Roll, PA business or home recording 
game it is highly likely that one day you will need 
one of these. It is basically a small black box' that 
can transform an unbalanced signal to a balanced 
one! The applications for this, once you think about 


CD TO CASSETTE 
VOLUME 
COMPRESSOR 


Ref: EA May 1986 

ay that you can lay down the dynamic 
i -I..-. -■ tape without 


range of a CD player onto a cassette tape withou 
recording at either such a low level that hiss will 
problemor saturating the tape. Unless you have i. 
Dolby C or dBX deck of course! 

If you don't have one of these then this project is for 
you! It will compress the dynamic range of the CD 
signal by a fixed amount so that your cassette can 
handle it. It is stereo and mains powered. The Jaycai 
kit includes case, power supply, etc. 


' CAR CD ADAPTOR ' 

Ref: EA April 1986 

Have you ever wanted to fit a CD player to your car 
but were scared off by the high cost? 

This simple circuit will allow you to use one of the 
new portable CD players. It plays through your 
existing car stereo, and even gets its power from the 


ONLY $32.00 



/ 3 BAND SHORTWAVE 
RADIO 

This is a great project for the budding SWL or Amateur 

BuilcUMs kit and tune from 0.48MHz (i.e. 480kHz) 
virtually uniterrupted thm to over 17 Megs! 

The project features high sensitivity, one 1C in the RJ 


Ref: EA January 1987 




Jaycars kit version of this project is not quite the same 
as the original design. We found after producing^ 

bank was very fragile and it was very difficult to cut 
out a slot in the die cast box to accommodate push¬ 
buttons. We use rugged and easy to mount toggle 
switches instead. Apart from that it's kosher! 
SPECIFICATIONS 
S/N ratio lOOdB (ref OdBM) 

Distortion 0.03% @ t4dBM 

Input Impedance 500k nominal (unbalanced) 

Output Impedance 600 ohm nominal (balanced) 

ONLY $42.50 


$79.50 


STEREO AM DECODER 
(Australian Standard) 

Ref: EA October 1984 


ONLY $26.50 

i is the ONLY kit that is CQUAM ONLY, 
ire CQUAM plus other non-Australian 


r VOCAL CANCELLER 1 

Ref: EA April 1982 

Do you think you can sing? How would you like to 
be the lead singer in - ™ 

YouTan ca, 

musical instrument. 

Complete kit includes 
Cat. KA-1430 


ONLY $24.95 
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GENERAL KITS 





VIDEO FADER FOR 
HOME MOVIE BUFFS 

Ref: EA January 1986 

I a touch of professionalism to your video movies with this simple video fader circuit 
tables you to fade a scene to black - and back again without loss of sync, or colour 

>5 


MINIATURE FM TRANSMITTER 

Ref: ETI December 1985 

Over the years Jaycar has had heaps of low cost FM transmitters. They all suffer from 
severe problems of drift, low output and frequency change due to hand capacitance. 
ThisuniHs a two transistor two stage transmitter that has the benefits of being VERY 

The Jaycar kit contains all specified parts an 


ONLY $9.95 


TOUCH LAMP DIMMER 

The latest in Hi Tech light switches! Put these in your home and your friends will be 


The touch dimmer replaces your standard size light switch, and all you see is a silver 
panel the full size of the plate. 

To switch the light on and off all you need do is touch the plate anywhere. 

To dim the light just hold your finger on the plate, the light will stay at whatever 
brightness it was when you remove your finger. 

Uses a high tech Siemens IC. The Jaycar kit contains all the necessary components 
mduding the small contact spring and HPM wall plate. 

Watch out for kits that don't supply all the necessary parts. 

Cat. KA-1508 


v_at. rcA-isus 

ONLY $29.95 


MOTOR SPEED CONTROLLER 

Ref: EA December 1984 

This simplebut refined circuit can be used to control the speed of electric drills, lav 
CatKA1558 “ y appliance usin 8 'universal' brusgh type motors. 

$28.50 


BBD EFFECTS BOX 

Fantastic low cost instrument using the ve 
achieve brilliant sonics effects. Now you a 
phasing, flanging, reveib and echo. 

The Jaycar kit includes all components INCLUDING IC sockets and TU-04 box. 

$115.00 


IONISER KITS 

COMPLETE KIT 


ONLY $49.50 

SHORTFORM KIT 

Runs directly from 240V mains and has a 1< 
intensity electric field with an output of arc 
ozone in standard form. Ideal for those wh 

Srt*KJ-6510 

ONLY $27.50 


power consumption. Produces high 
id 75kV. Does not necessarily produce 
irish to try an ioniser at an economical 


"PEST OFF" ULTRASONIC ^ 

PEST REPELLER 


MICROWAVE LEAK DETECTOR 


Ref: ETI 724 

If you own a microwave oven, your p 
Extremely simple and foolproof to bui 
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COMPUTER KITS 



AEM 4600 DUAL SPEED MODEM 

Ref: AEM December 1985 

This oroiect enables you to construct a modem that operates at either 300 Baud full 
half duplex <i.e. COTT V.21 Orig; CCITT V.21 Ans; COTT 
V.23 (mode 2) Orig & COTT V23 back) for a fraction of the price of equivalent built 

Thedevice simply connects to the RS-232 serial port of your PC to enable you to 
communicate to other PC users. Swap programs - do what you like.Also talk to 
Bulletin Boards or Telecom's Viatel service. (Most of Australia s public data] 

communications is V.21 or V.23). v i_ 

The Jaycar kit uses all the original components and after much field testing has been 

CahKMlMO™ 1 ONLY $169.00 


LOW COST 

SPEECH SYNTHESISER 

FOR YOUR COMPUTER - AEM 4504 

Ref: AEM February 1986 

This low cost project uses the SP0256A-AL2IC! It will work with a Commodore C 
The kitconsists of PCB and all board components specified in the February projec 
Cat. KM-3042 Ain f- 


ETI 675 RS-232 to CENTRONICS 


ADAPTOR 


Ref: ETI January 1984 

This small project enables you to int. 
computer. The kit consists of PCB ar 
plug) but not the Centronics plug or 
Cat. KE-4066 


ONLY $32.50 


ETI 684 INTELLIGENT MODEM 


Ref: ETI most of 1986 

This is a full blown auto dial - auto answer - full duplex intelligent Modem. 
The Jaycar kit for the complete project comes as two components viz: 


ETI 684 PS - THE POWER SUPPLY UNIT 

Cat. KE-4715 $49.95 

•ETI 684 -MODEM 

CU.KS4716 


$379.00 


It Responds to industry standard 
HAYES command 
It Especially tailored for use by both 


THE 'LISTENING' POST Ref: AEM July 1985 

Our most popular AEM kit so far! J , 

This device attaches between the audio output of a shortwave receiver and the input 
port of a computer. It aUows decoding and printing out of morse code, radiotelctype 
(RTTY) and radio facsimile (FAX) pictures. Now you can ’eavesdrop' on all those weird 
signals you find littering the shortwave bands. Get into the international news services 
print your own weather maps, listen-in on ship-to-shore radio. 

The Jaycar kit consists of aU essential parts to construct the project including attractive 
Scotchcal front panel and software program for Microbee or C-64. 


ETI 1601 RS-232 INTERFACE FOR s 

COMMODORE C-64 & VIC20 


Ref: ETI July 1986 

This kit enables you to connect RS-232 to either your C-64 or VIC 20. 
Edge Connect! 


$16.95 
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AUTO KITS 


CONTACTLESS HALL EFFECT 


BREAKER POINTS" 

professionally engineered electronic ('break¬ 
less") contact breaker systen 


Yes, only Jaycar has a complete Hall Effect 

triggerhead assembly designed to adapt to an 

extensive number of cars. Each kit contains 

the following: 

ft Hall Effect Triggeihead 

ft Magnetic rotors for both 4 & 6 cylinder cars 

ft Over 12 different adaptor plates for your 

particular distributor 

ft Other hardware (Le screws, etc) 

ft You can remove this system and re-equip you 

car with the original breaker points when you 

ft As easy to install as a set of points 
ft Instruction (simple to follow) included 
This set is designed to fit most European and 
Japanese cars. In fact, it will also fit many 
Australian cars fitted with Lucas, Bosch, Motor- 
craft, AC Delco, or Autolite electrics. If you 
wish you can check first by sending a SAE for 
a car/distributor list. 

Because we have no way of knowing, you get 
the fittings set for ALL of the distributore 
available. Basically you end up with a jar full 
of parts you don't need to use! (Perhaps your 

Quite frankly, we are amazed that we can supply 
such a comprehensive kit for this price. To 
produce a kit that will adapt to the 

different distributors,- J 

Remember, once you 
less system it will: 
of your car will be 
PLEASE NOTE: This syster 
conjunction with an ele^ -- 
Hall Effect device will i 


e installed a breaker- 


Cat. KJ-6655 

ONLY $39.95 


f HALL EFFECT SWITCH 

VANE INTERRUPTED 



If you have a or that won't take the Jaycar KJ-6655 Hall Effect kit (i.e an Australian 6 or 
V8) this could be for you! It is the Siemens (German) made Hall Switch. It will operate 
from -30 to +130 degrees C. A simple soft iron vane cut with appropriate slots will 
commutate the unit. Aa/ * ™ 

Cat.HK-2101 ONLY $26.95 

PCB to suit (84T19) only $5.95 


T.A.I. HALL EFFECT CONVERSION FOR 
THE JAYCAR KJ-6655 SYSTEM 

Convert your breaker points type TAJ. to the Hall Effect type. (See info on the KJ-6655 

ONLY $9.95 


^TRANSISTOR ASSISTED IGNITION HALL' 

EFFECT "BREAKERLESS" VERSION 

Ref: December 1983 

This kit is virtually identical to the KA-1506 except that it contains the interface 
electronics forthe KJ-6655 Hall Effect Triggerhead. a . . __ 

:at - KA - 1505 ONLY $44.95 


'turbo engine cooldown timer 

Ref: EA September 1986 

This project when fitted to a tuibo charged 
car keeps the motor running for approxi¬ 
mately 90 seconds after ignition switch 
off. 

This enables the turbo unit to cool down 
properly and greatly extends turbo bearing 

life. This kit could save you the $10001- 

if your turbo was otherwise replaced. 

Simple to build and install. 

Cat. KA-1679 

ONLY $29.95 

( MOTORCYCLE INTERCOM 

This full duplex project enables you to 
communicate to your passenger whilst 
riding and with helmets on! It is powered 

by the bike battery and both parties can ^, 

even speak at the same time! There are no I JL " " 

press-to-talk switches or voice activated : mj mCOU 

circuits. 

The Jaycar kit includes the special head- j' 
phone inserts, case and other specified * " * 
components. 

Cat. KA-1533 

PNLY $43.50 _ 

' ELECTRONIC ASSISTED IGNITION 

Ref: EA January 1983 



Ref: EA February 1984 




as used in the original EA unit. 

Beware of flimsy kits that use sheet metal boxes. 
This kit is designed to be used with contact t 
points. If you want Hall Effect breakerless op 
x thg KA-1505 version of this kit 


ONLY $42.50 


ETI342 PULSE-SHAPED CDI 

Ref: ETI Feb/March 1985 

Capacitor discharge ignition systems 



Ident than 


- —oyaic.ua, and they're also 

oetter at getting maximum performance from today's engines. 

Unfortunately early CDI systems were also unreliable ar ' 
plagued by problems such as engine cross-firing. Here's 

311 ° f ,he pr0blems ' *“* S,iU SiVeS ^ OU 
Engineer Ian Thomas has written one of the best articles wc have 
ever seen on the subject of CDI. 

pis project uses some pretty exotic components - all of which have been sourced by 
iSmrttons * the ° nBinal die “* box is also su PP lied to our Wt along with all 
Cat. KE-4690 

ONLY $79.50 


HALL EFFECT CONVERSION FOR 

SIEMENS HALL UNIT & EA TRANSISTOR 
ASSISTED IGNITION 


Ref: EA September 1984 

This small project enables you to interi 
breaker points type TAJ. 

It contains the 84fi9 PCB and other cor 
2101 $26.95) 


:he Siemens HKZ-101H 
lents. The HKZ-101 Hall 


ONLY $9.95 


' HIGH POWER CAR STEREO 

BOOSTER AMPLIFIER 

Ref: EA August 1985 

Do you want your car sound system to have real grunt’ 

" ’ " ’ ■ .ATTSRMS1 


sprofct enables you to have a true 5*0WATTS RMS PER 
i of your mobile toy! 

i slightly - 

but in all 


CHANNEL in, 

The Jaycar kit oi u... uses a sn 

box (the original is unobtainable) but 


I»e‘ 




: how this amp will transform your 


ONLY $189.50 
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ALARM KITS 


8 SECTOR 
BURGLAR ALARM 

Ref: EA Jan/Feb 1985 

This unit costs far less than often inferior 
commercial alarms. A unique feature is 
the fact that you can wire normally 
open and normally dosed alarm sensors 

The Jaycar kit of this project features a 
pre-punched steel cabinet, all specified 
components and a BONUS of 4 FREE 
self-adhesive window deterrent stickers. 
SPECIFICATIONS 

■k Eight sectors with LED status indicators 
k Two delayed entiy sectors 


Resistive loop sensing; suits both NO 
and NC alarm sensors 
k Battery back-up with in-built battery 

k Iluilt-in siren driver 
The Jaycar kit includes a horn speaker. 
Beware of other kit suppliers that don't 
supply this. The only extra you will need 
is a back-up 1.2AH Gel battery (Cat. SB- 
2480 $2850) 

Cat. KA-1582 

ONLY $135.00 




CLAYTONS 

BURGLAR 

ALARMS 


JAYCAR KIT 

EL-CHEAPO RED 
LIGHT FLASHER 

(ETI26012V FLASHER) 

A12V chrome bezel fits to the dashboard 
and flashes continuously. Cheap but 

CatKE4012 $9.95 


DELUXE RED 
LIGHT FLASHER 


with a flasher circuit on the back! Very 
sneaky! You get the deterrence of a 
flashing red light (the original light 
switch as used on the real alarms) but 
without the cost or installation hassle of 
full alarm. 

Kit includes 2 BONUS car alarm window 

Stt^Tooo ONLY 


$24.50 



DELUXE CAR BURGLAR 

ALARM Ref: EA May 1984 

This unit provides a very comprehensive an-ay of 


__is triggered 

on/off switch, provision for two-way protection 

indudes all board components, spedfied case and Scotchcal front panel. 


* Two delayed inputs, six instant 

* 10 second delayed exit, 10 second delayed entry 
k Provision for auxiliary battery 
k Alarm trips for 2 minutes with automatic re-arming 
at end of alarm time 
k Alarm output 1kHz tone modulated at 100Hz and 1kHz driving i 
no separate siren driver required). 
k Only 13mA current consumption, 500mA when a h 

k Flashing dash ps ” - 

The Jaycar kit inr 1 " 

Cat. KA-1550 



lONLY $89.50 


ETI 340 DELUXE CAR ALARM 

Ref ETI April 1984 

This magnificent Jonathon Scott design will protect your valuable 
vehicle from virtually ANY sort of interference - from hub cap | 

stealing to being towed away! It does nort rely on voltage or | 

current sensing to trip the alarm, but "Resonance Microphones". 

It can also protect 'perimeter' accessories such as driving lamps 
and roof racks. The project (and our kit) meets the major require- * 

ments of car alarms set down by the well respected National Roads 
& Motorists Association (NRMA of NSW). 

This project features the following: 

* 3 delays: entry, exit and alarm sounding time before resetting 
(all adjustable) 

k Perimeter alarm trips immediately if the thief tries stealing mags, 
tyres, fog lights, etc 

k Same alarm if thief tries to disconnect battery of car 
k You can arm the unit in a car park (for example) and still leave the ke] 


k Original die cast box 


he basic kit (Extra rej 


ETI 1527 
ECONOMY 
HOME BURGLAR 
ALARM 

Ref: ETI May 1985 

rhis clever design by Robert Irwin features 
1 sectors (2 with entry delay two without) 
ability to use NO and NC reed switches on 

status display. All electronics fit on the 

The Jaycar kit includes all PCB compo¬ 
nents and an attractive Scotchcal front 
panel. 

Cat. KE-4698 

ONLY $29.95 


DASHBOARD 
CAR ALARM 
LAMP FLASHER 

This is the alarm you fit when you don'l 
fit an alarm. It simply operates a flashin 
light on your car's dashboard, which, 
hopefully will discourage car theft. 

The Jaycar kit includes two window 
deterrent stickers to further give 
impression that a real alarm is fit 
Cat. KA-1630 

ONLY 


$12.95 



ETI 282 
TELEPHONE 
SCREAMER 

An idealgift fra Mum wHen 
shiism her own 


This unit conn© 

down the^teTep! 


i line into the ear of the 
obscene call in the 


(unfortunately) damage the offenders ear but 
should discourage him from repeating the 
offence. The intended victim simply presses 
a button on the case the moment that it is 
apparent that an obscene tall is in progress. 
The Jaycar kit includes all board coi 


ONLY 
$79.50 

CURRENT 
SENSING CAR 
ALARM WITH 
IGNITION KILLER 

Ref: AEM October 1986 

Most of the expensive 'name' brand 
alarms use the voltage drop across the 
battery earth strap principle - so does 
this one. It also powers a flashing dash¬ 
board light - your first line of defence! 

The alarm is cleverly designed and 
quite foolproof. It includes a heavy duty 
relay to switch the vehicle hom directly. 
The Jaycar kit includes all specified 
components INCLUDING the optional 
ignition killer circuit. 

Cat. KM-3048 

ONLY $89.50 



/Tgnition KILLER 

Ref: EA February 1984 

This little project is cheap, easy to fit an< 
effective. It basically is a timer circuit th 
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SOLAR POWER 

150 E 


swt: 


sssw 


ONLY $39.95 
ELECTRONICS 


ONLY $42.50 


PRE BUILT MODULES 


30 + 30 WATT STEREO AMP 

INCLUDING PREAMPLIFIER 

Fully built and tested with separate bass, treble, balance and volume controls. This 
superb amp has less than 0.1% distortion. There are inputs for microphone, phono 
and auxiliary Qine) and all power supply components are on board. Just connect a 
transformer, speakers and a signal - and away you go! 
a A_mm 


ONLY $49.95 


20 CARLINGFORD 872 4444 


SUPER HI FI BI-FET PREAMP 

0.005% DISTORTION 


volume control. Naturally frequency response is flat over the audfo st_ 

ares are outstanding. (Requires ±15V 200mA power supply, 

ONLY $69.95 


(WHEN IS A KIT NOT A KIT? N 

ANSWER: When it's a Jaycar "Mini Module Kit"! 

Following the success of the 30+30 watt amplifier module launched 2 years ago and the 
launch of further units last year, we are proud to continue stocking these units in 1987. 

There is a magnificent high power integidted amplifier with fantastic control amplifier. 

Also stocked are a universal infra red remote controller, sound switch, LED level rreter, 
super Hi Fi preamp and lots more. The big news is that the Jaycar mini module kits are 
not kits under normal definitions. Each module is actually built, tested and guaranteed. 

You still have to connect them to the outside world of power supplies, signal sources 
y^etc. However, they are still kits (and therefore fun to work with) in that respect _ l 











































PRE BUILT MODULES 




6 WATT MICRO' AMPLIFIER 1 CHANNEL 


AMPLIFY YOUR WALKMAN! 

This little amplifier will provide up to 6 watts into 4 ohms from a 15V power supply*. The 
mighty midget measures 50mm square and has an onboard volume control. Facilities are 
presided to accept high or low impedance inputs, i.e. 'low' headphone output of cassette 
deck, Walkman' type unit, etc, and 'high' for standard line level signal sources such as 
tuners, VCR's, etc. (Regard as 'AUXI. Output is short circuit protected. 

•A copper heatsink fin mast be soldered to the top of the IC to achieve this. 
SPECIFICATIONS 

Power Out 6W (max) into 4 ohms 

Input Sensitivity lOOmV 

Gain at 6 V 38dB 

AA-OMi/ ‘" v ”“ ONLY $13.95 

(2 required for stereo) 


* - 4 ^%! 




C MINI PHONO & MICROPHONE PREAMP 


This unit features a high slew rate op-amp type gain block 5% RIAA equalisation capacitors 
and small size 70(W) x 60(D)mm. It will bring up a magnetic phono cartridge or dynamic 
microphone to line level with very low distortion. Power supply circuit diagrams induded. 


ONLY $16.95 


DUAL LED AUDIO LEVEL METER ASSEMBLY 

This meter enables you to display power levels from -30dB to +5d8. The meter operates 
directly from the output of your amplifier i.e. from the speaker lrads. It does not consume 
any amplifier power. The level meter is powered by any voltage between the range 3-20 
volts so it is ideal for 12V auto use. 

Ten LEDs are provided for each channel, the first 4 LEDs in each channel are green (-30 to 
-5dB). the next two are yellow (-1 to OdB) and the next three are red (+1 to +5dB) a peak 
yellow LED is also used to indidicate an overload condition. The meter can be calibrated 
to operate on amplifiers from 1 - 200 watts! A circuit for mains power supply is included. 

Cat. AA-0326 

ONLY $32.50 

INFRA RED REMOTE CONTROL SYSTEM 

The system comprises two basic components, the handheld transmitter and the receiver. 

The handheld transmitter is supplied in an attractive plastic case and is powered by a 9V 

TIw e receh«rcorofeferof a^dradtboa'idnwaairin^giKKL)x55(W)mmand requires 9-12VDC. 

Both transmitter and receiver use a proprietary Hitachi encoder/decoder IC set to preclude 

rated but will switch considerable DC loads in. 5 amps (resistive) at 12-24V or up to 100 V 


ONLY $42.95 


STEREO LOUDSPEAKER PROTECTOR 

An absolute must for all high power amplifiers. , 

can present itself directly across the voice coils of your expensive speakers destroying them 

ffe AA^0320 ™a^ring85W) x 55(D) x 35(H)mm draws very little current at 12V DC 
(A circuit showing how to connect it inside an existing amp is shown as well as a separate 
power supply). The protector has a 3 second de-thump turn on delay and a DC fault se 
SThe protector relay is massive and will not offer anv sign,(Iran,ly voltage drop in 
even the highest power amps. Cheap ii 

-Output capacitor-less. The r -- 1 

Cat. AA-0320 


sbu lk of Hi Fi and PA amps are now built this wi 


normous bulk of Hi M ana m amps are now 

ONLY $22.95 


SOUND OPERATED SWITCH 'j 

, 

ONLY $16.95 


This compact 70(L) x 45(W)mm switch will 
detect a shaip sound and latch a relay with N—■ 
and N.C. output. It runs from 9-12 volts and has , 

adjustable sound level sensitivity. 

Cat. AA-0342 % 


LIGHT OPERATED SWITCH 

This controller uses a Cadmium Sulphide (CdS) cell to 
detect an ambient light level, the sensitivity is adjust?*' 

When the level of light reaches a certain i 
(with N.O. or N.C. outputs) switches on, 
the light level falls below a predetermined value. Thi 
switch up to 200 watts (resistive) but is not mains rat 
an event counter. 
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SPEAKERS - TWEETERS 



f PIONEERS!'// TWEETER 

This super efficient tweeter will suit mast 3 way speake 
~~*-ms. 8 ohms, frequency response 2kHz - 20khz, 
inal sensitivity lOOdB/W @ 05 metre, 60 watts ims 
<y«!m power handling. 

““ $7.95 


PIONEER HORN 

TWEETER 049 

Beautiful small black square horn. Two together ir 


$14.95 



PHILIPS DOME 

TWEETER 

ADI 1610/T8 

Philips best tweeter. Exposed textile dome for superio 
transient response and incredibly wide dispersion. 
SPECIFICATIONS 
Magnet 240 gram 

System Power 
Freq. Range 



( FOSTER C 


\ DOME TWEETER 

This is the D025N25 model dome tweeter. System handling 
150 watts rms, resonance frequency 12kHz, frequency 
response 3kHz - 30kHz, SPL 91dB/W @ 1 metre. 


ONLY $32.50 
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FOSTER HORN TWEETER 

This tweeter is brilliant. It is very bright with a crisp sound. 

Frequency range 5kHz - 40kHz, system power 100 watts rms 
SPL96dB/W@l metre 

c - c ™‘ ONLY $32.50 




LOUD PLATE TWEETER 

Exceptional highs from this flat planar tweeter. 

System power 80 watts rms. 

Ssr™ ONLY $39.50 



VIFAD19 TWEETER 


19mm dome tweeter with polyme 
Ferrofluid cooled voice coil ensure 
Suited for any quality 2,3 and 4 w 
RMS. 

SPECIFICATIONS 
Nominal Impedance 8 

Frequency Range 

Nominal Power 


diaphragm. Very smooth and versatile. 

1 high power handling and perfect damping, 
y system with power handling up to 100 watts 

ass* ONLY $48.00 

1700Hz 

89dBl watt ®1 metre 
80 watts (fo: 5000Hz, 12dB/oct) 



VIFA D25 TWEETER 

id detailed performance with low colouration. Ferrofluid 


up to 150 watts RMS. 
SPECIFICATIONS 

Frequency Range 


ONLY $66.00 


22 MAIL ORDER HOTLINE (02) 7471888 
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SPEAKERS 


nPIEZO TWEETER 


/TIEZO HORNS 


These units, directly imported by Jaycar, will stagger you. 
Similar units are used everywhere in PA, disco and Hi Fi 
applications, however, only Jaycar can bring you these 
products at low Jaycar prices! No c 

PH 1005A 

31/2“ sqL 
for PA's, 

efficient. Around 50 
watts rms equivalent 

oftC&MO 

$18.95 


f MOTOROLA MODEL N 

KSN 1016 

50 x 125mm 

This exponential hom has a full 90° horizontal 
dispersion angle. With harmonic distortion of less 
an 1%, this unit is ideal for Hi H use. Frequency 
. - - . ut 25V rms, no 


MOTOROLA MODEL 
KSN 1025A 

50 x 150mm Rectangular 

Widest frequency range of the piezo horns, otherwise 
similar to the CT-2026. No crossover required. 

eater-mi $34.50 



















































SPEAKERS 


y/ssssssssssssssss/ss/ssssssssss/ssssssssssssss/s/ssssssssssssssss,; 

MIDRANGE/GUITAR 

'" y " y s y ""*s"ss""*ssssssssssssss}sssssssssssssssssssssssssssi 


PIONEER MID 107 

Our most popular midrange. Beautiful white cone, 
large sealed back. Extra dear, crisp midrange. Ferro- 
fluid 80 watts rms system power. Frequency 320 - 
6kHz. Resonant frequency 320Hz. SPL 100dB/05 metre. 


$24.50 





# 


DOME MIDRANGE 
AD0211 


speaker kits is now ava 
SPECIFICATIONS 
Freq. Response 550 - 5kHz 

Resonant Freq. 360Hz 

Power Handling 100 watts RMS (system) 

Cat rM_*?naa 


$62.50 



^ PIONEER 12" 
GUITAR 422 

Our most popular guitar speaker ever - still! About half 
the the price of most others of the same quality. 

100 watts rms, frequency response 80 - 4kHz, 
resonance 80Hz, SPL 100dB/05 metre. Huge 4,002 
gram magnet! 

Cat. CG-2380 


$89.50 



Mpionger 


f PIONEER CONE 

MIDRANGE 

This pleasant sounding midrange will 
suit most three way crossovers. It has 
a large magnet (5.6 oz) and covers the 
frequendes between 600Hz and 6kHz. 
Suits 80 watts rms systems. Sensitivity 
99dBW/05 metre. Mounting hole 
diameters is 138mm. Speaker is 
completely sealed. 


$14.50 


COPioiveen 



HORN MIDRANGE 


TWO CONVENIENT SIZES 
4" x 10V 2 " 

Impedance 8 ohms 

Rating 30 watts rms 

Response 15 kHz-14kHz 


t_at. tJM-zUoz 

$44.50 


V-at. V_JVL-ZUo4 

$28.50 



VIFA D75 
DOME MIDRANGE 


Unusual 3" dome midrange 
with coated soft textile 
diaphragm. Very smooth and 
detailed performance with 
excellent dispersion and 
clarity. 75mm voice coil 
ensures high power handling 
and superb transient response. 
Requires a 1.5 litre sealed and 
damped enclosure. 

Optimal midrange in 3 and 
4 way systems with a power 
handling up to 150 watts rms. 


Nominal Power 


Voice Coil Diameter 
Voice Coil Resistance 
Moving Mass (ind. air) 


$119.00 



( POLYSWITCHES 


5" MIDRANGE 

POLYPROPYLENE 

SPECIFICATIONS 

Power Handling 80 watts ms sys 

Impedance 8 ohms 

Resonant Freq. 600Hz 

Sensitivity 90dB 1 metre 1 v 


$29.50 



LOW COST SPEAKER PROTECTION - h 

REF: EA JULY 1986 

The veiy latest in speaker protection. 

Polyswitch protectors are based on conductive polymers and act like resettable solid 
state circuit breakers. When the operating current of the protector is exceeded the 
interior of the device partially melts, which suddenly increases the volume which 
increases the resistance drastically. This in turn reduces the current. The device stays 
in this state while the current is maintained because its temperature is elevated. Once 
the current is removed, the device re-establishes itself almost immediately, so that the 
low resistance value is restored. Two of these devices are available from Jaycar. Simply 
connect them in series with the speakers you wish to protect. 

RNMlOis, 


RN3415 will protect midrange and woofers up t 
watts. Rated at 50 volts and 1.15 amps. Nominal 


BOTH UNITS $6.98 each 

10 or more $6.50 each 


24 CARLINGFORD 872 4444 













































































SPEAKERS 




MAGNAVOX 8MV-003 

8/30 F 


cabinets. 8MV’s mounts in the 
Power Handling 120 1 

Resonant Freq. 31H 

Freq. Range fo-' 

Sensitivity 95dl 

Cat. CW-2110 


$89.50 each 


FOSTER 8" 

WHITE CONE 

Best Value 8" woofer we Ve seen. Excellent sound and a 
beautiful looker. Ferrofluid 30 watts rms, frequency 
response 50 - 3kHz, resonanc^fretjuency 50Hz, SPL 
99dB/05 metre. 


10” POLYPROPYLENE 


VIFA P21 8” WOOFER 

8" Polycone woofer with large magnet and 
diecast magnesium basket for highest 
rigidity. 

Can be used in 25 - 45 litre bass reflex 
enclosures. Ideal in both 2 and 3 way 
systems. 70 watts power handling capacity. 

Nominal Impedance 8 ohms 


$168.00 


MAIL ORDER HOTLINE (02) 7471888 25 





























































































SPEAKERS 





sSes- 


M pioneer 


ALL PURPOSE 

REPLACEMENT 

SPEAKERS 


ALL PURPOSE MINI 
SPEAKER 


4" ALL PURPOSE 

100mm diameter 
Cat. AS-3008 

$6.95 

10 or more 
$6.50 each 


3 1 /” ALL PURPOSE 


a small speaker. . 

$2.20 ea 

10 or more 
$1.80 each 


$5.25 


Cwoofers""F 




POLYPROPYLENE 
CONE WOOFERS 


systems (especially the Eui _,_J__ 

Bextrene or Polypropylene cone matericf in their 
woofers. This development, as wel as system designs 
based on Thiele/Small parameters has yielded signifi¬ 
cant improvement in bottom-end frequency 
response performance and or cabinet size 
reductions for a given level of performance. The 
lightweight plastic cone offers levels of performance 
above that of conventional cardboard cones (which 
have been around since loudspeakers were first 
made). The cone is more rigid and does not 
'breakup - (flex) as much as their counterpart. 


compared to conventionally sourced woofers. 
Jaycar has now solved this problem. We have a 
magnificent range of R.P. cone woofers that are fully 
^spec'd out, consistent, high quality and lowcost. 


MAGNAVOX 12MV-012 

The 12MV is a high power high fidelity woofer 
utilising a 38mm diameter long throw voice coil 
... 1 aluminium former and high compliance 


12" WOOFER 
POLYPROPYLENE 


POLYPROPYLENE 

Rated Input Power 

Impedance (400Hz) 8 ohr 


PIONEER 418 ^ 

12" WOOFER 


$139.00 


26 CARL1NGFORD 872 4444 









































SPEAKER KITS 


DANISH VIFA 


■se is the Danish VIFA drivers. VIFA driv 


' EA/VIFA 60/60 SPEAKER KIT 

The reproductive purity of these speakers simply; 

Olufsen, Rovers, Mission, Tamo, DMC Timewindo.. 

BUILD THESE FANTASTIC NEW PLAYMASTER HI FI LOUDSPEAKERS 

If your budget won't ran to the $600 to $800 needed for a fully imported pair of 
equivalent speakers, these are the ones to go for. 

Some extracts from Electronics Australia Magazine - Each woofer has a foam roll 
surround and a doped paper cone with an effective (piston) diameter of about 
155mm 

The Tweeters "the tweeters are exotic little beasties" (Editor EA Magazine) each is a 
19mm soft dome unit with a ferrofluid damped voice coil for high power 
handling and a very smooth frequency response. Its resonant frequency is are 
1.7kHz. 

Power Handling (60 watts plus RMS) in an average sized lounge room and c 
by the Paymaster 60/60 or an equivalent rated amplifier, these speakers will 
deliver enough sound volume to satisfy the most power crazed enthusiast. 

Construction Only the most basic of tools are required to assemble these 
loudspeakers. Even if you are a rank amateur at carpenby you will have no 
problems putting them together. You don't need special clamps r - “ J 

timberwork has been precisely machined.. 

soldering iron though, to connect the loud 


us are used in many top selling imported systems such as Bang & 

See Electronics Australia September 1986 


>u do have to be able to u st 




CABINETS TO SUIT 


Cat. CS-2471 $369.00 

5-2472 $ 80.00 

TOTAL $449.00 






/'AEM 6102 


2 WAY KIT 

iis exciting new David Tillbrook designed speaker kit uses VIFA's high performance 
rivers from Denmark. 

.he nanre Tillbrook is synonymous with brilliant design and performance characteristics 
and this new system keeps the legend alive and well. The magazine "The Australian 
Electronics Monthly - where David is Project Manager - published full details of the 
design in their August 1985 issue. Already there has been considerable interest and many 
speakers have now been built with superb results. You'll save around $800 when you 
■ what you get from this system when compared to something you buy off the shelf 
• •’ -‘ - J -* J cs. Compare their performance to fully imported, high priced 


This system consists of 2 x P21 Polycone 8" woofers and 2 x D25T Ferrofluid cooled dome 
tweeters with Polycone diaphragms, and two pre-built quality crossovers. 

The cabinet kit consists of two knockdown boxes in beautiful black grain look with silver 
s, speaker cloth, inneibond, grill clips, speaker terminals, screws and ports. 

SPEAKER KIT CABINET KIT 

Cat. CS-2460 Cat.CB-2462 

$651.00 p« $148.00 »* 

COMMERCIAL EQUIVALENTS COST ABOUT $1,400 



AEM6103 


3 WAY KIT 

zith $2^500 reference monitors, but can be built for a third of the price. 

. ch great value in kit speakers; the reasons 

30-35% freight into Australia, no high freight 


They compete ^ . . 

Never before has it been possible to get such great val 
being that there is no 25% import i 4 ** 4 " — 
costs within this country itself. 

The 3 way AEM 6103 sounds like two to three times what you'd pay \ 
brand name (which may even be using VIFA dri\ 

Call into any of our stores for an audition. 

The system consists of 2 x D19 dome tweeters, 2 j 


id these might well be using 


ne midrange, 2 x P25 woofers 


$951.00 


$248.00 1 
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SPEAKER CROSSOVERS & ACCESSORIES 


CROSSOVER NETWORKS 


A properly designed crossover network is essential for a multiway speaker system. Without it, you just don't get good 
performance; your treble will be distorted by bass components and your bass will be degraded by intermodulation 
- distortion and cone break up. These crossovers are all properly designed to channel only the frequencies that each 
indie properly. To choose the right one for your needs, carefully read the specifications. 



This stereo speaker switch will enable you t_ 

combination of three pairs of speakers. Comes complete 
with wall plate. Has easy to connect screw terminals. F ’ 
instructions supplied. Separate switch for each pair of 
speakers. Not the cheap rotary switch type. 

Ar.«74 Jr 


$15.95 



These units are designed for midrange and tweeter 
controls on multiway speaker systems. They are suitable 
for systems up to 80 watts power handling capacity. They 
present a constant 8 ohm impedance to the load, and so 
do not disturb the crossover points. Both units comp with 
fully sealed mounting plates and ar 
'high' respectively. 


$7.95. 



L-PADS 

These function as a volume control directly at the speaker. 
They are similar to regular pots, but differ in that they 
present a constant load to the amplifier or crossover. 

Too watt MONO FADER 


it. Supplied with m£ 

$18.50 



SPEAKER SEALANT 

1 a special non-hardening sealing compound, ideal for getting real airtight seals 
en drivers and cabinets. This is vital with the acoustic suspension designs popular 

Cat. CF-2762 $2.95 

VELCRO TAPE 

This tape is ideal for holding grilles on speaker cabinets. One side is glued or stapled to the 
box and the other to the grille. The grille then 'sticks' to the box. Comes as a packet of 
2 rolls 300mm long. 

Cat. CF-2763 $3.95 


INNERBOND 

ig properties and is clean and r 
on a roll approximately 900mn 
<-3690 

ONLY $5.95 metre 



GRILLE CLOTH 

High quality, acoustically transparent grille 
cloth is ideal for protecting those expensive 
drivers - but making sure all of the sound gets 
through. Comes in a 15 x 1 metre roll. Black 

$n.50 metre 
SPEAKER GRILLE CLIPS 

speaker grilles are held in place? X fhey use a 
plastic dip-in plug and socket. Now you can 
have them on your speakers instead of Velcro 

Cab CF-2761 $3.25 


8" SPEAKER CEILING GRILLE 

lllo 


This grille suits the CE-2325 8" spei 
for PA/background 
speakers, etc White 
Cat. AX-3560 
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PLUG PACKS/BATTERY CHARGERS 



13.8V DC 900mA\f NON REGULATED V 16V AC 1.5 AMP 

POWER PACK lO 0\# O AMD DOtU/CD CIIDDI V 

Specifically designed for burglar alarm 


control panels that don't need- 

* 00mA current. For large alarm systi 
use MP-3018. 

Cat. MP-3019 


13.8V 2 AMP 
POWER SUPPLY 

Especially designed for House Al« 
power the alarm as \ 
standby Gel battery. 


POWER SUPPLY 

Designed for use with many house alarm 
panels, like our LA-5162 and LA-5168. 
Sunolied with three metres of cable for 


Ideal outboard supply for small projects. 
Eliminates hum problems caused by 
internal transformers - also much safer. 






















































































TRANSFORMERS 


'"""ssssssssssssssssssssssssssssssssssssssss* 




6-15 VOLT 
1 AMP 


MULTI-TAPPED 

Compact transformer ideal for smaller 

Cat.MM-2006 §5.95 ea 

10upS5.70ea 



This little beauty \ 
projects with its wide range of voltages. 

tuj - e is fully approved by the ARR 

many similar models). Voltage 
a « at 63,73,83,93,12.6 & 15V. 
(2155 type) 

Cat. MM-2002 


(unlike mi 



$9.50 

10 up $9.00 


ea 


6-15 VOLT 
2 AMP 

oltage taps are 6,9,12 & 15 volts. Higher 
irrent for those bigger jobs. 

at S & § 14.95 ea 

10 up $13.95 ea 



15-30 VOLTS 
1 AMP 

Similar to the MM-2002 but with higher 
voltage taps. Also fully approved. Taps 
at 15,173,20,24,273 & 30 volts. 

iSmSios $ 14.95 ea 
10 up $13.95 ea 



( 18 VOLT 6 AMP 

„ , HIGH CURRENT 

This heavy duty transformer is ideal for CB and Amateur 
computer power supplies and battery charger use. Fly 
lead terminations, m-tmm.,,,...,....... _,. . r ^. m „ 

Cat. M.M-200C . * . ,- • ‘ * . ’ - 

22/0/22 VOLT 1.5 AMP ^ 

As used in the Paymaster Twin 25 amplifier. 

Suits many similar amps. a 

Cat. MM-2010 COO CO 

< mLm J) fi 

35/0/35V 2.5 AMP 

4361 type as used in the Paymaster MOSFET and EH 5000 
amps. This is the transformer recommended by EA for 
this project. With copper strap to reduce hum field 
dramatically. Size 95 x 79 x 95mm. 

“^7#2-$55-00 

SPEAKER LINE 
TRANSFORMER 

For use with 70V or 100V speaker lines (in outdoor PA's 
etc). Primary 25 /5k, secondary 2,4,8 & 16 ohm. 4 watts 

scar* $6.95 

47/0/47 VOLT 3 AMP 

4363 type designed for really high power use. Used in both 
the EA and EH 300 watt modules. Has 2 it 15V @ 500mA 
windings to power preamps etc. Size 114 x 95 x 105mm. 

Cat. MM-2017 . 

^^$69.00 

✓ ” ____ "V V- 

600/600 OHM 

Specially designed for connecting electronic circuits 
to Telecom lines. High dielectric insulation. PCB 
mounting, will handle quite substantial signals 

Cat. MA-ISIO* ° n l_ e ap P roved . 

ONLY $19.95 

^ 


POWER TRANSFORMER 

240V to 9,12,15,18,21,24 volts at 60VA (60W). High grade 
silicon steel laminations. Our multitap 1 amp and 2 amp 
transformers have proved so popular we decided to release 
a big brother. Made right here in Australia. Use of high 
grade silicon steel -r-r—i-- 


irprisingly compact 

». 

Centre Tap 


ONLY 



240-115V /125VA 
STEPDOWN 

Ferguson brand. Wire straight into screw terminals 
provided. 240 volts in one side and 115 volts out the 
other. For safety we recommend you mount it in an 
1.09 amps, 12 r 



$62.50 


28/0/28 VOLT 2 AMP 

for power amplifiers. As 

$34.50 


used in the ETI480 
Cat. MF-1095 


in the Ell Strobe kit or fo 
hobbyist projects 
Cat MM-2520 

ONLY $1.45 


BARGAIN 

+1SV @ 1 amp; -15V or uz) 
@ 05 amp; + or -18/24 V 
@1A;+5V@6A. 

Total of 100VA. A flux 

fitted. Grt.MM-2030 

V MEASLY $15.00!!! 


Normally around $50 


30 HURSTVILLE 570 7000 
























































TRANSFORMERS 
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HEATSINKS 


TO-220 MINI 

This little heatsinl 
ensures it wiU fit i 
Cat. HH-8502 

850 

10 up 75$ each 


and flat pack transistors. H 

4 * 


TO-220 HEATSINK 



TO-220 CLIP-ON 


$ 1.20 

10 up $1.10 each 


en required for permanent or 


TO-18 ROUND FAN TYPE 

Sf^' f “* her ^ htp — for —^ 

A 


650 

10 up 59$ each 


TO-5 ROUND FAN TYPE 

As TO-18 but suits TO-5 transist 
Cat. HH-8512 

559 

10 up 45$ each 



TO-220 MEDIUM 


A medium version for all flat pack devices. Measures 27mm x 25mm base 
and 34mm high. 

Used extensively on PC boards. Vertical flutes for maximum thermal efficiency. 


Si.00 



UNIVERSAL TO-3 TRANSISTOR 
MOUNTING BRACKET 


cat. nn-apuu 

VALUE $2.50 



TO-3 SPECIAL 


$1.95 


10 up $1.75 
(NORMALLY $2.25 each) 


QTY AVAILABLE 
4000 



VERSATILE HEAVY DUTY 

Extrusion is tapped and supplied with mounting screws. Allows horizontal and 
vertical mounting. Heatsink has tongue and grooved ends enabling "ganging^ 
of heatsinks together. 

Size 110(W) x 33(H) x 78<D)mm 


UNDRILLED 


$5.50 

10 up $5.15 each 


DRILLED 2 x TO-3 $5.95 

10 up $5.65 each 




ECONOMY POWER 

This unit has fins on both top and bottom. Available in both drilled and undrilled 
types. Accepts two of each type transistors TO-3, TO-126 and TO-220. 

UNDRILLED $4.50 

10 up $4.10 each 
r 


3 $4.95 

10 up $4.50 each 
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HEATSINKS 


DIE CAST HEATSINKS 

Jaycar is proud to announce a range of Made in Australia diecast heatsinks. 

They are gravity cast in aluminiunv have the area where semiconductors mount, milled 
flat and are finally finished in powdercoat black. They are low cost for the performance 

ST7F 134mmx 65mm (high) x length (see below) 

8 FNF SERIES 

50mm long 


MF10-2F-75 

74(H) x 144(L) x 46(W)mm (Bracket 34mm wide) 
‘at. HH-8S48 


$8.50 ea 

10 or more 7.95 each 



HIGH EFFICIENCY FAN TYPE 



$32.95.o 

10 up $29.95 each 


HEATSINK FRONT PANEL 

This is the special diecast panel as used in the new AEM6000 power ai 
It is available separately. It can also be used as the sides of a 4 unit rad 
for high-power rack mount PA amps! 

Cat. HH-8520 

ONLY $49.95 € 





MF-21-2F-75 

Long diecast featuring large 
profile package. 

Cat. HH-fi 


: 75(H) x80(D)mm 

$19.95.0 

10 up $17.95 each 



SUPER HEAVY DUTY HEATSINK 


This is a black anodised heatsink s 
The extrusion cross section is I25n 
incorporated into the flat side to accommodate screws, par 

AVAILABLE IN THREE LENGTHS 

Cat. HH-8S90 125(W) x 75(L)mm $ 6.95 

Cat. HH-8592 125(W) x 125(L)mm $10.50 

Vertical 3 unit rack 

Cat. HH-8594 125(W) x 250(L)mm $18.95 
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RACK CABINETS & FRAMES 


1RACK IT WITH JAYCAR 


DELUXE RACK 
CABINETS 

NOW YOUR PREAMPS, AMPS, CONTROL 
MODULES, MONITOR PANELS etc,, CAN 
LOOK EVERY BIT AS GOOD AS TECHNICS, 
NAKAMICHI AND OTHER TOP 
MANUFACTURERS 

These beautifully crafted rack cabinets will give your equipment a real 1st class 
appearance. All aluminium construction. Removable top and bottom panels. Natural or 
black finish. All dimensions conform to the International standard. Ventilated lid. Deluxe 
brush finish anodised front panel. Individually cartoned. Supplied in flat pack form and 
easily assembled in afew minutes. 

SIDE ELEVATION: D - 254mm; C (internal chassis height); B (mounting bolt centres. 


Each 

$65.00 $62.00 

$75.00 $71.00 

$85.00 $80.00 

$65.00 $62.00 

$75.00 $71.00 

$85.00 $80.00 


SIX NATURAL AND BLACK FINISH MODELS 

The black or natural finish cabinets are available in 44mm, 88mm or 132mm high 
modules. Mounting hole centres conform exactly to International Racking Specif icati 
both vertically and horizontally. 


Cat. HB-5411 Natural 44 34 38 

Cat. HB-5413 Natural 88 57 82 

Cat. HB-5415 Natural 132 89 126 

Cat. HB-5410 Black 44 34 38 

Cat. HB-5412 Black 88 57 82 

Cat. HB-5414 Black 132 89 126 

Beware of other rack cabinets that do not conforn 



/BLANK RACK PANELS 


\ 

Of the same high quality as our International 

NATURAL FINISH 

BLACK FINISH 



Cal. HB-5431 44mm $ 9.50 

Cat. HB-5430 44mm 

$11.50 


Cal. HB-5433 88mm $16.95 

Cat. HB-5432 88mm 

$19.95 


ycal. HB-5435 132mm $20.95 

Cat. HB-5434 132mm 

$26.50 



FANTASTIC FC 


A great chassis for heavy duty power supplies and battery chargers. We suggest the mounti 
of rectifier bridge or diodes on one heatsink and the regulator devices on the other. 

For very high heat dissipation this design allows the simple fitting of computer type fans to 
inside back of rear panel, adjacent to each respective heatsink. Fans are thus very cheap an 
easy to fit and provide very efficient cooling of the heatsink. 


ONLY $89.00 


r RACK FRAMES 

FANTASTIC RACKING SYSTEM AVAILABLE IN 2 FORMATS 

(1) RACKING FRAME ONLY Fantastic for neatly housing your home Hi Fi system. Looks 
fine as is with your various sound system modules bolted in place, however, should the little 
woman disagree, then it Is dead simple to obtain some low cost timber panels from your local 
cabinet shop to fill the side and top recesses. Edging of the timber is not required due to the 

(2) COMPLETE EQUIPMENT CABINET with the simple addition of the panel sets you 
now have a series of professional equipment cabinets of appearance and ruggedness 
second to none - and just look at the savings I 

ASSEMBLY Each Frame System is supplied complete with 12 custom extruded pieces, 

6 dip-in M6 captive nuts and 6 M6 mounting screws. The sections and corner pieces simply 
push-fit together. A rubber or wooden mallet is recommended to fit it all together, they are self 
" ining pieces. Further strength can be obtained by pop rivetting the various overlapping 
ruded sedions if desired, although we hardly feel this is necessary. 

SIDE AND TOP PANELS Tough powder coat medium grey gives a pleasing contrast with 
natural anodised frame. The resultant product is extremely professional in appearance and 
well and truly strong enough for the heaviest of electronic equipment. 

SUPPLIED IN FLAT PACK FORMAT 
ASSEMBLED IN MINUTES 
RACK FRAME SET 6 UNIT (370mm) 

Cat. HR-5210 $ 99.50 

PANEL SET FOR 6 UNIT 

Cat. HR-5215 $ 49.00 

FRAME SET 18 UNIT (907mm) 

Cat. HR-5220 $139.50 

PANEL SET FOR 18 UNIT 
Cat. HR-5225 $ 89.00 

RACK FRAME SET 30 UNIT (1450mm) 

Cat. HR-5230 $169.50 

PANEL SET FOR 30 UNIT 
Cat. HR-5235 $129.00 

SCREWS AND CAPTIVE NUTS TO SUIT 
Cat. HP-0645 16mm bolts pack of 12 $2.95 

Cat. HP-0640 Captive nuts pack of 12 ! 



HIGH ENERGY RACK CASE 

The use of Super Heavy Duty Heatsinks as rai 
power supplies, battery chargers, etc., to be bt 

STEREO AMPLIFIERS 

ill accommodate an audio output stage of approximately 120W with no 


SPECIRCATIONS 
Front Panel 
Rear Panel 


nit rack size 480 x 132 x 3mm 
mm aluminium 

m steel, ventilation slots provided 
m steel, ventilation slots provided 
125 x 370m x 250mm 

130 x 440 x 252mm plus standard front panel 

us powdercoat top and bottom 
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BOXES 


g. A BOX FOR ANY APPLICATION I 


PRO QUALITY 


INSTRUMENT CASES 

Our superb instrument cases will give your projects the 
professional appearance they deserve. 

# Internal mounting posts enable a wide combination of 
PCB's, transformers, etc., to be accommodated (screws 


ZB guide rails provided internally allow vertical PCB 
positioning to several locations 

# Removable front and rear panels, attractive textured . 
one side and plain the other. (Enables direct engraving, 


en printing etc., to plain side) 

• Top and bottom split apart for ease of construction or 
service. Integral feet included 

# Great for test instruments and other high grade projects 



INTERLOCKING PARTS 
DRAWERS 

Unique side and top/bottom keying system allows you t 

parts expansion dictates. Quality designed drawer^slides 
will not 'stick' or seize. Slide handles also takes 
identity cards. Single or double drawers available. 

Cat. HB-6300 SINGLE DRAWER 

Cat. HB-6301 DOUBLE DRAWER 

$4.95 ea 

10 or more $4.50 each 



DIECAST ALUMINIUM 


These are the ideal housing for any project needing 
durability and excellent shielding. Popular for RF projects, 
musical projects and automotive projects. 

Cat. HB-5000 100(d)x25(h)x52(w) $ 5.! 

110(d)x30(h)x63(w) $ 61 

122(d)x41 (h)x67(w) $ 81 

120(d)x28(h)x95(w) $ ».< 

I70(d)xll6(h)xl70(w) $17.95 

50(d)x31(h)x50(w) $ 6.95 

190(d)x60(h)xll0(w) $16.95 

119(d)x53(h)x94(w ‘ 



/"PLAIN ALUMINIUM ^ 

Made from 20g aluminium. Tw 

o handy sizes, screws 

100(D) x 58(H) x45(W)mm 

Cat. HB-5100 

$4.50 

150(D) x KXKH) x 70(W)mm 

Cat. HB-5101 

$6.50 

V N5U ' 

f A IIIIUIIKIIIIItll 

y 


IN ABS PLASTIC 


What can we say about these famous boxes. Ideal for any small project needing 
a quality, economical case. Black plastic body with 22g aluminium lid and 4 
screws supplied. Unique horizontal PCB “snap-in" mounts as well as vertical card 
guides. Order your PCB's pre-sized and dispense with costly stand-offs, screws 
etc. These utility boxes are used in dozens of ETI, AEM and EA projects. 


Cat. HB-6001 
Cat HB-6002 
Cat HB-6003 
Cat HB-6005 


150x90x50 

195x113x60 

130x68x41 

83x54x28 


JIFFY BOXES WITH 
ABS PLASTIC LID 


Cat HB-6011 150x90x50 

Cat HB-6013 13068x41 

Cat. HB-6015 83x54x28 




CASES 

Compact, economii 




Cat.HB-6240 
Cat. HB-6242 
As used in Railmaste 


$4.50 

$4.95 



CONSOLE BOX 

170(W0 x 214(D) x 32CHF) x 82(HR)t 


$19.95 ea 
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KNOBS 


BRUSHED ALUMINIUM KNOBS 

The following three knobs have a high quality brushed aluminium finish, an engraved 
pointer and very attractive appearance, making them suitable for Hi Fi projects or 
wherever a great appearance is required. 

AS USED IN THE ETI5000 PREAMP 

Cat. HK-7010 22mm diameter black 

$ 2.10 each 
10 up $2.00 each 


Cat.HK-7020 16mm diameter 

$1.75 each 


10 up $1.60 each 


22mm diameter 

$ 1.95 each 

10 up $1.75 each 


Cat. HK-7024 28mm diameter 

$2.15 each 


10 up $2.00 each 


| ' 

C.' 


SCHADOW SWITCH KNOB 


These are used on those pushbutton switch banks, as weU as the Schadow 
switches. They have a square hole to accept shaft. 


509 each 

10 up 459 each 


i 


BLACK PLASTIC KNOB 


WITH 

ALUMINIUM 

INSERT 

Cat. HK-7786 20mm diameter 


$1.25. 


6 


BLACK PLASTIC KNOB 


959 each 

V 10 up 859 each 


BLACK PLASTIC 
KNOB 


WITH 

ALUMINIUM 

INSERT 




32mm diameter 


$ 1 .45 each 

10 up $1.30 each 

Cat. HK-7754 24mmdiame 

$ 1 .25 each 

10 up $1.15 each 


BLACK ANODISED 


29mm dia, 21mm height 


$2.50 each 

10 up $2.30 each 

Cat.HK-7015 40mm dia, 25mm height 

$3.95 each 

^10 up $3.60 each _ 


'W 


POLISHED ALUMINIUM 

18mm diameter 
Cat. HK-7030 

$1.35 each 

10 up $1.25 each 


MATCHING EQUIPMENT KNOBS 



CLIFF PUSH ON KNOBS 

e are amazing knobs, just push. 


. standard 0,25" (1/4") shaft. No more messy 


They are great for mixers, amplifiers, etc., where ui 
need to be different at a glance. These knobs are us 

jlete with coloured cap. Made in England. 


Complete w 
Cat. HK-770 
Cat. HK-7707 Bli 

Cat. HK-7709 Bit 

Cat. HK-7711 Gr 

Cat. HK-7713 Ye 

Cat. HK-7715 W 

Cat. HK-7717 G. 

ALL ONE PRICE 


$1.25. 


] up $1.10 each 


SKIRT WITH 
NUMBERS 1-10 

Cat. HK-7788 29mm d 

$1.50 ea- 

10 up $1.35 each 


$1.75 ea - 

10 up $1.60 each 


A 


SLIDER KNOB 

Quality slider knobs to match the above rotary knobs. 


__r knobs to match the above i 

Supplied with a white line down the centre an 
"fingergrip” styling. These knobs are perfect fc 
big meters, etc. 

Cat. HK-7718 3mm shaft length 

$ 1.00 each - 10 up 909 each 

Cat. HK-7720 6mm shaft length 

$ 1.00 each -10 up 909 each 


* 


^PLASTIC TIT 

This is a small plastic tit, very similar to what is 
As used on our ETI 5000 Graphic Equaliser. 

Cat. HK-7789 

1209 each 10 up 18C each 
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FUSES & BEZELS 



























































BEZELS & GLOBES/BATTERIES 








































































SWITCHES 


/"MINI TOGGLE 



SEALED PCB MOUNT 
ROTARY SWITCHES 

These switches have a removable ring with tab which can 
be inserted into the switch several ways to your particular 
requirements. For example, if you purchased a 1 pole x 12 
way (max) switch you could convert It to, say, 1 pole 7 way 
between stops. They have a standard 1/4“ shaft. 

1 POLE 

ConfigurKHrom 1 pole 2 position through to 1 pole 12 posit 


ONLY $2.50ea 

10 or more $2.25 each 



MINIATURE PUSHBUTTONS 

rting hole. 125V 3 amp rating. Momentary action. 


Cat. No Type 
5P-0710 Push on - red button 
SP-0711 Push on - black button 
SP-0726 Push off 


PUSHBUTTON 


$1.90 eo 

10 or more $1.70 each 


DOUBLE POLE PUSHBUTTON 

Cat. SP-0712 Alternate action DPDT 

$3.45 ea 

10 or more $3.20 each 

Cat. SP-0713 Alternate action SPDT 

$2.85 ea 

10 or more $2.60 each 

Cat. 8P-0714 Momentary action DPDT 

$4.50 ea 

10 or more $4.20 each 


fSNAP ACTION KEYBOARD SWITCHES 

PCB mount, double pole. Suitable for keyboards, security systems, etc 5 colours. 

Cat. No Colour 
SP-0720 RED 
SP-0721 BLACK 
SP-0722 YELLOW 
SP-0723 WHITE 
SP-0724 GREEN 

ALL ONE PRICE 
$ 1.00 ea 

10 or more 90C each 



C& K PUSHBUTTON 

This great quality pushbutton switch has a built-in black 
panel which houses the actuator and a hole for " 

(not supplied). The switch is SPDT momentaiy 

Cat. SP-0786 RED ACTUATOR 

$2.95,a 

10 or more $2.50 each 



SLIDE SWITCHES 


ST-0810 SPST 
ST-0821 DPDT 
ST-0823 DPDT 
ST-0833 3 pole 3 position 


te: ST-0810 and ST-0852 are MINI types 



MINI REED SWITCH 

Cat. SM-1002 Normally open J 


$ 1.20 


MERCURY SWITCH 

Glass encapsulated 125V 3 amp AC , 


\ $ 1.75-10 
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SWITCHES 

































































































PLUGS & SOCKETS 







































PLUGS & SOCKETS 





































PLUGS & SOCKETS 


PL259 PLUG 


with reduc 
Cat. PP-0680 

$2.95 ea- 

10 up $2.75 each 
PL259 PLUG 

for RG8U (no reducer) 

Cat. PP-0682 

$2.50 ea- 

10 up $2.30 each 
REDUCING ADAPTOR 

for PP-0682 
Cat. PP-0684 

609 ea - 

10 up 50C each 
PANEL SOCKET 
SQUARE MOUNT 

Cat. PS-0686 

$1.90 ea- 

10 up $1.80 each 
ROUND, SINGLE 
HOLE MOUNT 

Cat. PS-0688 

$2.25 ea- 

10 up $2.10 each 
DOUBLE FEMALE 
JOINER 

Cat. PS-0690 

$2.50 ea- 

10 up $2.30 each 


MALE SOLDER 
CONNECTORS 

9 PIN 

Cat. PP-0800 

$2.75 ea- 

10 up $2.60 each 
15 PIN 

Cat. PP-0820 

$3.25 ea- 

10 up $3.00 each 
25 PIN 

Cat. PP-0840 

$3.95 ea- \ 

10 up $3.50 each 
37 PIN 

Cat. PP-0860 

$7.95 ea - 

10 up $7.25 each 
FEMALE SOLDER 
CONNECTORS 

9 PIN 

Cat. PS0804 

$3.50 ea- 

10 up $3.25 each 
15 PIN 

Cat. PS-0824 

$3.95 ea 

10 up $3.50 , 

25 PIN 

Cat. PS-0844 

$5.25 ea- 
10 up $4.75 each 
37 PIN — 

Cat. PS-0864 M 

$ 10.95 ea - «■ 

10 up $9.95 each 





RIGHT ANGLE 
MALE - PCB MOUNT 
SOLDER TERMINALS 

9 PIN 

Cat. PP-O810 

$3.45 ea - 

10 up $2.95 each 
15 PIN 

Cat. FP-0822 

$4.25 ea- 

10 up $3.95 each 
25 PIN 

Cat. PP-0841 

$4.95 ea- 

10 up $4.50 each 
RIGHT ANGLE 
FEMALE PCB MOUNT 
SOLDER TERMINALS 

9 PIN 

Cat. PP-08I2 

$3.95 ea- 

10 up $3.75 each 

15 PIN -j*m 

Cat. PS-0826 

$5.75 ea 

10 up $5.25 
25 PIN 

Cat. PS-0845 

$8.50 ea 

10 up $8.00 each 
37 PIN 

Cat. PS-0866 

$ 11.95 ea - 

10 up $10.95 each 
INSULATION 
DISPLACEMENT 
MALE 

9 PIN _ // 

Cat. PP-0802 Q I/ 

$8.50 ea- 

10 up $8.20 each 
15 PIN 

Cat. PP-0821 

$8.95 ea - 

10 up $8.50 each 
25 PIN 

Cat. PP-0842 ff 

$12.50ea-^- 

10 up $12.00 eacl 
INSULATION 
DISPLACEMENT FEMALE 

9 PIN 

Cat. PS-0805 

$8.95 ea- 

10 up $8.20 each 

15 PIN ' 

Cat. PS-0825 

$ 10.95 ea - 

10 up $10.25 each 
25 PIN 

Cat. PS-0846 

$ 12.50 ea - 

10 up $12.00 each 
BACKSHELLS 

9 PIN 

Cat. PM-0808 

$2.20 ea- 

10 up $2.00 each 
15 PIN 

Cat. PM-0828 

$2.20 ea- 

10 up $2.00 each 
25 PIN 

Cat. FM-0848 

$2.20 ea - 

10 up $2.00 each 
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PLUGS & SOCKETS 


IDC HEADER 
RIGHT ANGLE 

with strain relief 

16 WAY 

Cat. PP-0965 

$4.25 ea - 

10 up $3.85 each 
26 WAY 

Cat. PP-0967 

$4.95 ea- 

10 up $4.50 each 
34 WAY 

Cat. PP-0968 

$6.25 ea- 
10 up $6.00 each 
50 WAY 

Cat. PP-0970 

$10.95 ea- 

10 up $10.50 each 
IDC LINE 
SOCKET 
16 WAY 

Cat. PS0985 

$4.75 ea- 

10 up $4.55 each 
26 WAY 

Cat.PS0987 

$5.25 ea - 

10 up $5.00 each 
34 WAY 

Cat. PS0988 

$5.75 ea - 
10 up $5.50 each 
50 WAY 

Cat. PS0990 

$7.50 ea- 

10 up $7.00 each 
ECONOMY IDC 
RIGHT ANGLE 
CONNECTOR 
16 WAY 

Cat. PP-0992 

$3.50 ea- 

10 up $3.25 each 
26 WAY 

Cat.FP-0993 

$3.25 ea- 

10 up $3.10 each 
34 WAY 

Cat. PP-0994 

$5.50 ea - 

10 up $5.20 each 
50 WAY 

Cat. PP-0996 

$7.95 ea- 

10 up $7.50 each 



(IDC EDGE CONNECTOR^ 



FOR CONNECTING 
TOPCB's AND 
DISC DRIVES 
34 WAY 

Cat. PI-6560 

$9.50 ea- 

10 up $8.50 each 



(COMPUTER LEADS } 


$32.95 




$28.95 

SCART COMPUTER/ 
MONITOR PLUG 
21 PINS 

Cat. PP-0910 


$4.75 


XLP/AXR TYPE 
3 PIN LINE 
MALE 

Cat. PP-1024 

$5.25 ea - 

10 up $5.00 each 
3 PIN LINE 
FEMALE 

Cat. PS-1032 

$5.50 ea - 

10 up $5.20 each 
3 PIN CHASSIS 
MALE (PLUG) 

Cat. PP-1020 

$4.25 ea- 

10 up $4.00 each 
3 PIN CHASSIS 
FEMALE (SOCKED 

Cat. PS-1030 

$5.95 ea- 

0 up $5.75 each 
3 PIN PLASTIC 
CHASSIS MALE 




240V (5A) 

CHASSIS MALE 

Recessed pins - 
inside tube 

TYPE AXL-LNE 32 

Cat. FP-1000 

$7.95 ea- 

10 up $7.50 each 
240V (5A) 

FEMALE 

above product 

TYPE AXL-LNE 11C 

Cat. PS-1002 

$9.95 ea- 

10 up $9.00 each 

(telephone 

TELECOM TYPE 
PLUG 

Cat PP-1400 

$3.95 ea- 

10 up $3.50 each 
TELECOM TYPE 
SOCKET 

Cat PS-1410 

$4.50 ea - 

10 up $4.25 each_ 

(MULTI [ 

2 PIN McMURDO 
SPEAKER TYPE 
PLUG (polarised) 

Cat. FP-1200 

959 ea - 

10 up 854 each 
SOCKET PANEL 
MOUNT 

Cat. PS-1202 

659 ea - 

10 up 604 each 
UTILUX MOULDED 
NYLON LINE 
PLUG & SOCKET 

included in the assembly 
along with pins of both sex 

2 PIN PLUG/- 
SOCKET ASSEMBLY 

$l795ea- 

10 up $1.85 each 

3 PIN PLUG/- 
SOCKET ASSEMBLY 

Cat. PP-2022 

$2.25 ea- 

10 up $2.10 each 
6 PIN PLUG/- 
SOCKET ASSEMBLY 

Cat FP-2024 

$3.20 ea- 

10 up $3.10 each 
12 PIN PLUG/- 
SOCKET ASSEMBLY 

ISOea- 

10 up $4.25 each 



w 

T7 

n* 
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PLUGS & SOCKETS 


/MICROPHONE 
LINE SOCKET 
4 PIN 

Cat. PS-2012 

$3.95 ea- 

10 up $3.50 each 
MICROPHONE 
PANEL PLUG 
4 PIN 

Cat. PP-2010 

$3.50 ea - 

10 up $3.25 each 
OCTOPLUS 
8 PIN PLUG 
AND SOCKET 

Cat. PP-2080 

$ 2.20 ea- 
10 up $2.00 each 
CHASSIS SOCKET 

Cat. PS-2082 

$1.60 ea- 

10 up $1.50 each 
CIGAREnE 
LIGHTER PLUG 

Simply plugs into the car 
cigar/dgarette lighter 
socket to obtain 12V DC 
from the car batteiy 
Cat. PP-2000 

$1.20 ea- 

10up$1.10each 

CIGAREnE 

LIGHTER 

SOCKET 

Cat.PS2002 

$5.50 ea- 

10 up $5.20 each 
CAR RADIO 
ANTENNA PLUG 

Cat. PP-2040 

756 ea - 

10 up 704 each 
CAR RADIO 
SOCKET CHASSIS 
MOUNT 

Cat. PS2042 

756 ea - 

10 up 704 each 
3 PIN PLUG & 
SOCKET 

suited for low voltage 

3P| S N PLUG & 
BULKHEAD SOCKET 

Cat. PS2090 

906 ea- 

10 up 804 each 
PIN PLUG& 
CHASSIS SOCKET 

Cat. PS2092 

906ea- 

10 up 804 each 
3 PIN LINE PLUG 
AND SOCKET 

Cat.PM-2700 

906ea- 

10 up 804 each 


2 WAY PUSH 
CONNECTION 

Cat. PT-3001 

756 ea- 
10 up 654 each ^ 





#& 



2 WAY PUSH 
CONNECTION 

Cat. PT-3000 

$ 1.60 ea - 

10 up $ 1.50 each 
4 WAY SPRING 
CONNECTION 

Cat. PT-30G2 

$ 2.20 ea- 
10 up $2.00 each 
LARGE ROUND 
SPEAKER 
TERMINAL 

Cat. PT-3004 

$2.50 ea- 

10 up $2.25 each 
2 WAY SCREW 
DOWN SPEAKER 
TERMINALS 

Cat. PT-3008 

$ 1.00 ea- 

10 up 804 ea 
ONLY 800 AVAILABLE 
PCB MOUNT m 

SAFETY SPEAKER Ji 
CONNECTORS M 

The bare wires simply '|| 

inserted and the plastic JFJfi iW 
shroud twisted *¥ Jm* 

Cat. PT-3010 Jr-. 

$3.95 ea- 1 

10 up $3.65 each 
SCREW TERMINALS 
ON BLACK PHENOLIC 

2 WAY 

Cat. PT-3030 

356 ea- 

10 up 304 each 

3 WAY 

Cat. PT-3031 

406 ea- 

10 up 354 each 
SCREW TERMINALS 
ON BROWN PHENOLIC 
2 WAY 

Cat. FT-3040 

306 ea - 

10 up 284 each 

4 WAY 

Cat. PT-3042 

656 ea - 

10 up 554 each 


240V LINE 
PLUG 

Cat. PT-4000 

$ 1.40 ea - 

10 up $1.30 each 
240V PIGGY 
BACK PLUG 

Cat. PT-4002 

$3.95 ea- 

10 up $3.65 each 
IEC320 CHASSIS 
240V PLUG 

Cat. PP-4005 

$2.95 ea- 

10 up $2.45 each 
IEC320 240V 
FEMALE LINE 
SOCKET 

Cat. PS-4006 

$3.75 ea- 

10 up $3.50 each 





; g - 




240V MAINS 
LINE SOCKET 

Cat. PS-4008 

$3.75 ea- 

10 up $3.60 each 

DOUBLE 

ADAPTOR 

Cat. PP-4032 

$3.20 ea- 

10 up $3.00 each 
BP CONNECTOR 

Used to connect 
mains wiring 
inside junction boxes, etc 
Cat. PP-4080 

156 ea- 

10 up 144 each 
MAINS SURFACE 
MOUNT SOCKET 

Cat. PS-4012 

$3.25 ea - 


IEC320 STYLE PLUGS, SOCKETS, CORD, etc. 

Jaycar stocks a range of EA approved mains line cords 
We have them in straight entiy, left and right entry with 
and without standard 240V mains moulded plug. Each 
cord is a generous 2 metres long and is rated at 75 amps 
continuous. They are only available in grey. 

LINE CORD 
STRAIGHT ENTRY 

Cat. PS-4100 

$5.50 ea- 

10 up $5.00 each 
LINE CORD 
RIGHT HAND 
ENTRY 

Cat. PS-4102 

$5.50« 

10 up $5.00 e 
LINE CORD 
LEFT HAND 
ENTRY 

Cat. PS4104 

$5.50 ea 

10 up $5.00 each 
LINE CORD 
STRAIGHT ENTRY 
WITH 240V PLUG 

Cat. PS^106 

$6.95 ea- 

10 up $6.50 each 


3 PIN AC PLUG 

with 2 metres 3 
Cat. PS-4110 

$2.95 ea- 

10 up $2.75 each 
CASSETTE 
POWER LEADS 

ainmtfreslong 
Cat. PS4115 __, 

TYPE 2 j'Z b*._ 

Cat. PS4116 L®J _ 

TYPE 3 <g m— 

Cat. PS-4117 W 

TYPE 4 f®l __ 

Cat. PS4118 

ALL $5.95 each 
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PLUGS & SOCKETS 


FEMALE SPADE 
LUG 

Cat. PT-4507 

$1.25 pkt of 8 

10 up $1.10 
MALE SPADE 
LUG 

Cat. PT-4509 

$ 1.25 pkt of 8 

10 up $1.10 
SPADE LUG 
ADAPTOR 

Cat. PT-4512 

$1.25 pkt of 6 

10 up $1.15 
EYE TERMINAL 

Cat. PT-4SH 

$1.25 pkt of 8 

10 up $1.15 
MINI FEMALE 
SPADE LUG 

Cat. PT-4520 

$1.65 pkt of 15 

10 up $1.50 
FORKED SPADE 

Cat. PT-4523 

$1.25 pkt of 8 

10 up $1.10 

LARGE 

FORKED SPADE 

Cat. FT-4524 

$ 1.25 pkt of 8 

10 up $1.10 

BULLET 

CONNECTOR 
MALE INSULATED 

Cat. PT-4500 

$2.50 pkt of 10 

10 up $2.25 
BULLET 

CONNECTOR 

FEMALE 

INSULATED 

Cat. PT-4502 

$2.50 pkt of 10 

10 up $2.25 
FORKED SPADE 
DELUXE 

Quality solder type 
(Open eyelet) screw on 
plastic body, heavy 
gauge plated 

RED 

Cat. PT-4600 

BLACK 

Cat.PT-4610 

406 ea - 

10 up 35$ each 
EYE TERMINAL 

Cat. PT-4516 

$ 1.00 pkt of 20 
LIMITED QUANTITY 
SLOTTED 
TERMINAL 

Cat. PT-4526 

$1.20 pkt of 20 
LIMITED QUANTITY 
"MOLEX" PINS 

Make your own IC (or other) s> 
any length! Will take up to 03r 

insert and break off carrier stri 
Cat. PI-6541 

$3.25 pkt of ioo 


y $26.50pktof looo 


Bm 







C IC SOCKETS 


WEST GERMAN PRODUCTION IC SOCKETS 

insert machined pin, anti-wicking, very high quality. 
Ideal for professional/portable or field service equipment. 


Cat. PI-6452 
Cat. PI-6454 
Cat. PI-6456 
Cat. PI-6458 
Cat. PI-6460 
Cat. PI-6462 
Cat. PI-6464 
Cat. PI-6466 
Cat. PI-6468 
ALL GOLD INSERT MACHINED PIN 


8 PIN 
14 PIN $1.35 e 

16 PIN $150 e 

18 PIN $1.65 e 

20 PIN $1.90 e 

22 PIN $2.00 e 

24 PIN $230 e 

28 PIN $2.60 e 


10 up $125 each 
10 up $135 each 
10 up $150 each 
10 up $1.80 each 
10 up $1.85 each 
10 up $2.10 each 
10 up $2.40 each 
10 up $3.00 each 


PRODUCTION (LOW COST) IC SOCKETS 
PCB MOUNT SOLDER TAIL 

Cat. PI-6500 8 PIN 20 1 ea -10 up 18« each 

14 PIN 25fea ~ ’ 

16 PIN 28« ea 
18 PIN 32c ea 
20 PIN 48c ea 
22 PIN 50c ea 
24 PIN 50c ea 


Cat. PI-6502 
Cat. PI-6503 
Cat. PI-6504 
Cat. PI-6505 
Cat. PI-6506 
Cat. PI-6507 


70c e 
40 PIN 70c e 


10 up 22c each 
10 up 25c each 
10 up 28c each 
10 up 44c each 
10 up 45c each 
10 up 45c each 
^ up 65c ear*- 
up 65c ea 


All tin plated Phosphot Bronze or Beryllium Copper 


WIRE WRAP IC SOCKETS 

Sockets are generally tin plated Phosphor Br< 
generally take three levels of wrap. 


Cat. PI-6510 
Cat. PI-6511 
Cat. PI-6512 
Cat. PI-6513 
Cat. PI-6514 
Cat. PI-6515 
.PI-6516 
Cat. PI-6517 
Cat. PI-6518 
All tin plated Phoshc 



8 PIN 
14 PIN $1.80 ea - H 
16 PIN $2.45 ea-li 
18 PIN $230 ea - H 

20 PIN $3.35 ea-11 
22 PIN $230 ea - H 

24 PIN $330ea-H 
28 PIN $4.00 ea-l« 
40 PIN $530 ea -1 1 



up $1.70 each 
up $225 each 
up $2.35 each 
up $2.75 each 
up $235 each 
up $330 each 
up $3.80 each 
up $520 each 


GOLD PLATED HIGH QUALITY WIRE WRAP 

Cat. PI-6519 24 PIN $4.95 ea-lOup $4.50 each 

~ [-5520 40 PIN $6.95 ea-10 up $6.25 each 


Cat. PI-6525 16 PIN 

$2.50 ea-10 up $2.40 each 
Cat. PI-6526 24 PIN 

$3.95 ea-10 up $3.70 each 



ZIF (ZERO 
INSERTION 
FORCE) SOCKETS 
24 PIN 

$19?95 ea 

28 PIN 

Cat. PI-6523 

$21.95 ea 




INSULATION 24 WAY 

DISPLACEMENT GOLD PLATED 

TYPE HEADER PLUGS Cat. Pi-655 

14 WAY GOLD PLATED $3.95 ea - 

c* tEW549 1 0 up $3.80 each 

$ 2.75 ea- 40 WAY 

10 up $2.55 each Cat.H-6SS8 

16 WAY $5.75 ea- 

GOLD PLATED 10 up $5.50 each 

Cat PI-6550 

$ 2.20 ea- 
10 up $2.00 each 
ALL INCLUDE CAP 

1C SOCKETS 

The economical way 


to buy quality tinned 
IC sockets 

Cat. PI-6478 1C 

Cat. PI-6480 1C 

CatH-6482 1C 

Cat. PI-6484 1( 

MIXED PACK IC SOCKETS 

Consists of: 

15 x 8 PIN 
20x14 PIN 
20x16 PIN 
10x18 PIN 
5x20 PIN 
10x22 PIN 
5x24 PIN 



$15.50 

$16.95 

$19.95 

$23.95 


MORE OF THE MORE COMMON TYPES 

$24.95 pkt of ioo 


an excellent range of battery connectors. In 
line with our usual policy our products are higher 
quality than average but cost no more. The holders are 
moulded in Delryn with corrosive resistant nickel plated 
springs and sh. ’ 


“AA" UN-3 OR 
PENLIGHT CELLS 
xAA SQUARE 




$1.50 ea 

■C' OR UM-2 
CELLS 
1 x C CELL 

Cat. PH-9210 

$1.45 ea 

4 x C CELL 2 ROWS 
OF 2 END TO END 

Cat. PH-9216 

$1.85 ea 


HURSTVILLE 570 7000 































PLUGS & SOCKETS 



48 GORE HILL 439 4799 
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HARDWARE 



Jay car ■ ‘NumSer One 
for hardware 
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HARDWARE 








































































HARDWARE 



( Sre5Km7E5UIPra£NT -\ 

| CABINET FIHINGS 

■ Jaycar has expanded its range of hardware to include ! 

■ road cabinet, speaker and other equipment enclosure I 

\ hardware. y 

( CORNER BRACKET 


;rs of your PA bins or party 


( PLASTIC FOOT^ 

Moulded in tough yet resilient plastic. 
Enables you to slide heavy equipment 
-- floors without damaging 


METAL 

A 


the floor. 37mm diameter, on 


70$« 



6.5mm SOCKET 

MOUNTING 

CUP 


CABINET 

HANDLE 

If you are having trouble lifting speaker 
cabinets, or PA bins, or any large box, try 
these handles. They are easy to fix. Just 


PLASTIC 
LOCKING 
CORNER PIECE 

Heavy duty plastic moulded comer 
fitting featuring male/female inserts. 

These are designed to fit together so 
that pieces of equipment (the same size) 
can be stacked up and locked together. A A Ar 
Ideal for stacking speaker boxes. yO.YO ©^4 

Cat. HM-3&28 10 or more $3.50 each * 

CASTORS I loo sets onlyI 

Four castors to suit large speaker boxer 
anything for that matter. Drill a 1/4" hi 
and self tap into wood. No)o , 


easy with 
Cat. HS-8G.ro 

$ 1.20 


ivas impossible! Now it's 
lique bracket. 




/SLIDER POT 
MOUNTING SCREW 

2mm diameter, 8mm long cheesehead 
screw for securing slider pots into front 

CatHMSSO ylQA 

.PACK OF4 


r n 

suit RACK FRAMES 

Cat. HP-0645 chrome 16mm bolts pkt 12 
$2.95 

Cat. HP-0640 captive nuts pkt 12 
Cat. HP-0646 black 16mm bolts pkt 12 


* TAGSTRIPS 


/ 



HEAVY DUTY STRAP HANDLES 

! Overall length 250mm. Will lift a maximum weight of 50 kgs! Ideal for speakers, amps, 

$ 7 . 95 . 


DIAL DRUMS ^ 

Great for experimenters and radio replace¬ 
ments. These quality dial drums are made 
of Deiron plastic with a brass bush insert 
and 2 gnrbscrews to retain on shaft. 

Sizes range from 40mm to 108mm dia. 

Cat. HM-3127 40mm dia $125 

Cat. HM-312S 54.1mm dia $130 

Cat. HM-3126 5 7 3mm dia $130 

Cat. HM-3124 793mm dia $1.75 

Cat. HM-3123 892mm dia $1.95 

Cat. HM-31221083mm dia $2.75 

DIAL SPRINGS FOR ABOVE 
Cat. HM-3090 for small drums 2St 
^atHM-3091 for large drums 25t 


DIAL CORD 



STRAP HANDLE 



( PCB MOUNT 
SCREW TERMINAL 


Idea] for those situations where wires leave 
a PCB. Just solder the terminal strip to the 
PCB and connect wires. 

Cat. No Type 

HM-3205 
HM-3206 
HM-3207 
\TM-3208 


2 WAY $1.10 
6 WAY $2.10 

8 WAY $2.75 





TERMINAL STRIPS 

12 way moulded terminal strip for mains 
connections etc. Made of nylon, it can easily 
Ko m shorter lengths. 


10 or more '4^^ 

$2.50 each 

V - 

_ ) 

( PERSPEX 

L 

A sheet of clear perspex 150mm x 100mm 

x 3mm thick. Many uses for the hobbyist. 1 

Cat. HK-3110 i 
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RELAYS 



TERMINAL ARRANGEMENT (Bottom View) 


illy rated at 24V. Pulls in w< 

$2.50 ea -10 or more $2.20 each 


CRADLE RELAY SOCKETS 


THERMAL/MAGNETIC 0.5 AMP CIRCUIT 
BREAKERS 



QUALITY MADE E-T-A GERMAN MAKE 
TYPE 1 Single pole plunger type, 240V AC or 65V DC 
Will interrupt when current exceeds 05 amp. Has thermal 
overload (slow current increase) and magnetic overload (fa 
current increase) for double circuit protection. Has 2 
contacts (NO & NC) to trigger remote alarms if neces 
Cat. SC-2280 

$4.50 ea 

10 or more $4.00 each 

TYPE 2 2 double pole toggle type (ganged). Basically the 
same as above but with toggle type actuator. Extra aux 
circuits provided. Ganged units can be split to single pole. 
Cat. SC-2282 

$5.95 ea 

^10ormore$5^50eacl^ 

"OCTAL” (INDUSTRIAL TYPE) 


^TvoltcoiUOamp DPDT 

OEM quality. 

Heavy duty relay. 

Ideal for power supply and 
control circuit switch. 

Cat. SY-4Q20 

$ 15.95 ea 

10 or more $ 15.50 each 

RELAY SOCKET 
TO SUIT 


$6.95 ea 

10 or more $6.50 each 



SPECIAL PC MOUNT 


^leganU*la^nC^nountingfratuiingsilver alloy contacts 

SPDT12V DC. Coil 285 ohms. 10A @ 30V DC 

or 10A® 240V AC contact rating. $7 95 ea 

Cat. sy-4050 10up$7.20ea 

DPDT 12V DC. Coil 285 ohms. 2 x 5A @ 30V DC 
or 2 x 5A @ 240V AC contact rating a « Q r 

90.yo ea 

10 up $8.20 ea 


DILIC SOCKET MOUNT 


Extra low profile 11(H) x 16(W) x ll(D)mm 
5V DC bobbin. 1A contact rating 56 ohm coil 
resistance. SPDT. 05 amp at 120V AC 
Cat. SY-4058 



POWER RELAY 


^VVhere really heavy currents need to be switched 

for large mains appliances, high power speakers 
Rated at 10A 240V AC. Coil 12V160 ohms. DPDT 

Cat. SY-4065 

$ 1 2.50 ea 

10 or more $12.00 each 



HORN RELAY 


DOUBLE POLE LAMP RELAY 


^Whilst designed for auto h< 

burglar alarms, ignition cul 
SPST contacts. 

Contact Current (max) 
Contact Voltage (nom) 


ONLY $6.75 ea 

10 or more $6.50 each 


/’DPSTco: 


nt switching application. C« 


for Quartz Iodine driving lamps or any high 


ONLY $ 16.95 ea 

10 or more $16.00 each 
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CAPACITORS 


gGREENCAPS 


100 VOLT ■ Metallised Polyester 

Cat. RG'5010 O.OOluF GC001 INF 

25 c 22c 

Cat! RG-5015 o!o015uF GC00151N5 

(81 

- 25c 22c 

Cat! RG-5022 o!o022uFGC00222N2 


j | |< 

Cat. KG-5033 0.0033uF GC0033 3N3 


25c 22c 

Cat! RG-5047 o!o047uF GC0047 4N7 


25c 22C 

2t R&S05S NEW (LOO6811F GC0068 6M8 


25c 22c 

Cat! RG-5065 o!oiuF GC0110N 


25c 22c 

Cat! RG-5075 0.015uF GC01515N 

25c 22c 

Cat! RG-5085 o!q22uF GC022 22N 

25c 22c 

Cat! RG-5095 o!()33uF GC033 33N 

28c 25c 

Cat! RG-5105 o!o47uF GC047 47N a 


| 28c 25c 

Cat! RG-5115 o!o68uFGC068 68N 1 

1 

1 32c 30c 

Cat! RG-5125 O.luFGCl 100N 


J 32c 30c | 

Cat! RG-5135 o!l5uF GC15150N 


I 36c 33C j 

Cat! RG-5145 0.22uF GC22 220N 


| 45c 40c 

Cat! RG-5153 033uF GC33 330N 


| 45c 40c 

Cat! RG-5165 0.47uFGC47470N 


80c 70c 

Cat! RG-5168 0.68uF GC68 680N 

$125 $1.15 

Cat! RG-5175 22UF2U2PC2200N 

$1.85 $1.75 

Cat! RG-5180 33uF 3U3PC 3300N 

$325 $31)5 

^St^Jl95 NEW O^uMOOVPME* 0 " 3 * 6 

85c 75c j 



LIMITED QUANTITY 

0.56uF 100V POLYESTER 

Cat. KG-5166 

1-9 50$ 

10-99 40$ 

ioo up 30$ 


2500 AVAILABLE 

MINIMUM PURCHASE $10 


PRECISION CAPACITOR PACK 

1 & 2 % 

Stock up now! These are normally $3 to $4 each. 

Values range from 220pF to 022uF. We supply two of each value up to 7 different 


ONLY $12.50 

Usually worth $60.00 


100 AVAILABLE 
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CAPACITORS 



50 VOLT CERAMIC 10% 


Cat. No 

RC-5360 

Type 

O.luF 100N 

22c 

10* 


RC-5364 

RC-5367 NEW 

0.22uF220N 

039uF390N 

25c 

40c 

1 1 

RC-5368NEW 

0.47uF 470N 

40c 

35, | 

III. 


Point and CAP. 

Rated voltage symbol 
10V2.2*/F 


r TANTALUM PACK 


This pack contains 25 Kermet type RT tantalums 
higher quality than the resin dipped type we are 
to $5 each!! Here's what you get: 

A ~O.luF,4x4.7uF,4x6.8uF,3xlOuF,4x 15uF,2x22uF,2 x 47uF, 1 x lOOuF 


ised to. These tantalums 
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SEMICONDUCTORS 


mm 

TRANSISTORS 


2N2907 TRANSISTOR 

PNP 60V 600mA ■ 1 

Similar to BC5S7 20,000 AVAILABLE 

Cat. ZT-2295 »—<- 1 

12$ each 
10 up 10$ each 
00 up BC each 

TO-220 INSULATING KIT 

Mica washers and bushes for TO-220 or any flat 

Cat^S-Tm”’ PACK OF 4 95 1 

Cat. HP-1140 PACK OF 100 $1150 

TO-3 INSULATING KIT 

Mica washers and bushes to suit TO-3 transistors 
Cat. HP-1122 PACK OF 4 $130 

Cat. HP-1120 PACK OF 100 $24.95 

TO-3 COVER 

Made of black plastic to cover TO-3 transistors 





f DIAC's \ 

S 

Cat. No Type 1-9 10+ 

ZX-7190 ST4 $125 $1.15 

^ZX-7192 ST2 $125 $1.15 

\J 

r FETs, UJTs 

N 

2SJ49 P channel Mosfet 

Cat. ZT-2449 $16.00 

$15.00 

2SJ56 P channel Mosfet 

Cat. ZT-2450 $22.95 

$2150 

2SK134 N channel Power Mosfet 

Cat. ZT-2454 $16.00 

$15.00 

2SK176 N Mosfet 

Cat. ZT-2455 $1950 

$1850 

MPF102 N channel JFET 

Cat ZT-2262 $155 

$1.25 

MPF105/2N5459 N channel JFET 


MPF106/2N5485 N channel JFET 

Cat. ZT-2266 $1.40 

$130 

2N5245 N channel JFET 

Cat. ZT-2360 $155 


2N5484 N channel JFET 

rat 7T-937S $120 $1.10 

MFE131 N channel Dual Gate Mosfet 

Cat. ZT-2227 $420 

$3.85 

2N2646 Unijunction Transistor 

Cat. ZT-2297 $1.40 

$126 

2N6027 Programmable Unijunction 
Cat. ZT-2397$L35 

$125 


MAIL ORDERS - PO BOX 185 CONCORD 2137 57 


































































SEMICONDUCTORS 


CMOS 


ZC-4001 4001 

ZC-4002 4002 

ZC-4006 4006 

ZC-4007 4007 

ZC-4008 4008 

ZC-4009 4009 

ZC-4010 4010 

ZC-4011 4011 

ZC-4012 4012 

ZC-4013 4013 

ZC-4014 4014 

ZC-4015 4015 

ZC-4016 4016 

ZC-4017 4017 

ZC-4018 4018 

ZC-4019 4019 

ZC-4020 4020 

ZC-4021 4021 

ZC-4022 4022 

ZC-4023 4023 

ZC-4024 4024 

ZC-4025 4025 

ZC-4026 4026 

ZC-4027 4027 

ZC-4028 4028 

ZC-4029 4029 

ZC-4030 4030 

ZC-4040 4040 

ZC-4042 4042 

ZC-4046 ' 4046 
ZC-4047 4047 

ZC-4049 4049 

ZC-4050 4050 

ZC-4051 4051 

ZC-4052 4052 

ZC-4053 4053 

ZC-4066 4066 

ZC-4068 4068 

ZC-4069 4069 

ZC-4070 4070 

ZC-4071 4071 

ZC-4073 4073 

ZC-4075 4075 

ZC-4076 4076 

ZC-4077 4077 

ZC-4078 4078 

ZC-4081 4081 

ZC-4082 4082 

ZC-4093 4093 

ZC-4426 4426 

ZC-4501 4501 


ZC-4511 4511 

ZC-4512 4512 

ZC-4518 4518 

ZC-4520 4520 

ZC-4526 4526 

ZC-4528 4528 


ZC-4543 

ZC-4572 

ZC-4580 


74HC02 

74C00 

74C02 

74C14 


Description 

Dual 3 input NOR gate + inverter 

Quad 2 input NOR gate 

Dual 4 input NOR gate 

18 stage static shift register 

Dual complementary pair + inverter 

4 bit full adder 

Hex buffer (inverting) 

Hex buffer (non-inverting) 

Quad 2 input NAND gate 
Dual 4 Input NAND gate 
Dual D flip-flop 
8 stage static shift register 
Dual 4 bit static shift register 
Quad bi-lateral switch 
Decade counter/divider 
Presettable divide by N counter 
Quad AND-OR select gate 
14 stage ripple-carry counter/divider 
8 stage static shift register 
Divide by 8 counter/divider 
Triple 3 input NAND gate 

7 stage ripple-carry counter/divider 
Triple 3 input NOR gate 

Decade counter with 7 segment output 

Dual JK flip-flop 

BCD to decimal decoder 

Presettable binary/decade up/down counter 

Quad 2 IP exd. OR gate 

12 stage ripple-carry binary counter 

Quad locked D latch 

Micropower phase locked loop (PLL) 

Monos tabletAstable multivibrator 
Hex buffer (inverting) 

Hex buffer (non-inverting) 

Single 8 channel analog multiplexer 
Dual 4 channel analog multiplexer 
Triple 2 channel analog multiplxer 
Quad bi-lateral switch 
Single 8 input NAND gate 

Quad 2 input exclusive OR gate 
Quad 2 input OR gate 
Triple 3 input AND gale 
Triple 3 input NOR gate 
Quad D flip-flop 

Quad 2 input exclusive NOR gate 

Single 8 input NOR gate 

Quad 2 input AND gate 

Dual 4 input AND gate 

Quad 2 input NAND Schmitt trigger 

Decade counter with 7 segment output 

Strobed hex inverter 

Hex non-inverting 3 stage buffer 

BCD to 7 segment decoder/driver 

8 channel data selector 
Dual BCD up counter 
Dual binary up counter 
Progammable divide by N counter 
Dual monostable multivibrator 

Dual precision monostable multivibrator 
BCD to 7 segment decoder/driver 
Hex gate 

4x4 multiport register 

Look ahead carry block 

Dual schmitt trigger 

Hex schmitt trigger 

Quad 2 Input NOR gate 

Quad 2 input NAND gate 

Quad 2 input NOR gate 

Hex schmitt trigger (or 40106 or 4584) 

Dual monostable multivibrator 
16 key encoder 

4 digit counter with 7 segment output 


$1.40 

$3.95 


CPU MEMORY - SPECIAL FUNCTIONS 


CatZZ-8010 Z80APIO 
Cat ZZ-8015 Z80AS10 

Cat ZZ-8020 Z80ASI01 

Cat. ZZ-8025 Z80ASIO2 

Cat ZZ-8030 Z80A DMA 

Cat ZZ-8035 Z80A DART 

Cat ZZ-8048 6800 

Cat. ZZ-8040 6502 

Cat. ZZ-8045 
Cat ZZ-8050 
Cat ZZ-8055 6809E 

Cat ZZ-8056 6810 

Cat. ZZ-8057 6818 

Cat ZZ-8061 6821 

Cat ZZ-8063 6845 

Cat ZZ-8065 6850 

Cat. ZZ-8080 MC1408L8 


6545-1 


Central processing unit J 

Clock/timer/control controller S 

Parallel input/output controller J 

Serial input/output controller 1 

Serial input/output controller a 

Serial input/output controller a 

Direct memory access controller a 
Dual async. receiver/transmitter a 

CPU 3 

Central processing unit 3 

Cathode ray tube controller 3 

Central processing unit 3 

8/16 bit microprocessor 3 


Cat. ZZ-8082 
Cat ZZ-8148 
Cat. ZZ-8149 
Cat. ZZ-8155 
CatZZ-8171 
CatZZ-8195 
Cat. ZZ-8197 


Cat. ZZ-8208 
Cat, ZZ-8414 
Cat. ZZ-84^6 411% 

Cat. ZZ-8420 4164 

Cat. ZZ-8430 6116 

Cat. ZZ-8435 41256 

Cat ZZ-8440 6264 

Cat. ZZ-8450 2708 

Cat. ZZ-8451 1702 

Cat. ZZ-8454 2716 

Cat ZZ-8458 2532/273 

Cat. ZZ-8459 
Cat. ZZ-8464 
Cat ZZ-8468 
Cat. ZZ-8470 
Cat ZK-8801 


Asynchron Comm Intad 
8 bit Dac (sim DAC08) 
8T-26A/MC6880A Quad Data Bus 
1488 RS-232 line driver 


8255N 
FD1771 
81LS95 
81LS97 
81LS98 
11C90/SAB1078 


27128 

27256 

MN3001 


Cat. ZK-8805 AY-3-1015D 

Cat. ZK-8822 S-576A 

Cat. ZK-8830 XR2206 

Cat. ZK-8831 XR2211 

Cat. ZK-8832 XR2240 

Cat. ZK-8834 MCI 0116 

DG201 
CM7216A 
MM5837 


Cat. ZK-8840 
Cat. ZK-8845 
Cat. ZK-8850 
Cat. ZK-8855 
Cat. ZK-8860 SAB0600 

Cat. ZK-8862 MCI 3020 
Cat. ZK-8865 
Cat. ZK-8868 
Cat. ZK-8869 
Cat. ZK-8880 
Cat. ZK-8950 


ULN2003N 


AM 7910 
MC14411 
MC14412 


Parallel peripheral interface $ 9.95 

Floppy diskette controller $39.75 

Octal buffer $ 3.20 

Octal buffer (inverting) $3.95 

Octal buffer $ a.go 

1 . $33.95 

Binary to Hex 7 segment driver $ 2.50 

1 k x 4 static M 350ns $ 2.50 

16k x 1 dynamic RAM 150ns $ 2.95 • • 

64k x 1 dynamic RAM 150ns $ 4.99 

2k x 8 static CMOS RAM $ 3.99 

256k RAM 150n/sec $8.95 

RAM $12.50 

EPROM $ 3.00 

EPROM 256 x 8 $2.95 

2k x 8 EPROM single 5V supply $13.50 

4k x 8 EPROM single 5V supply $10.95 

EPROM $10.95 

8k x 8 EPROM single 5V supply $10.50 

EPROM $ g.95 

EPROM $16.95 

2x512 static bucket brigade 1C $24.50 

UART $ e.95 

240V AC lamp controller $ 8.95 

Function generator chip $12.50 

Phase lock loop $11.50 

Programmable counter/timer $ 4.25 

Triple differential line receiver $2.95 

CJ interrupt $ 2.00 

Frequency counter/display driver $74.50 

Noise generator $ 3.90 

Switchmode power controller $ 5.95 

Solenoid driver 


Door chime chip 
CQUAM stereo AM dec 
World chip modem 
Bit rate generator 
Modem 

Hex CB eliminator 
Temperature sensor 


$ 9.95 
$11.95 
$35.00 
$ 8.00 
$10.00 



( CHARACTER *\ 

user having to design and program his 
own character generator, with a total of 
128 characters. It contains the full ASCII 
character set + more. Supplied in standard 
2716 EPROM for easy interfacing. Eleviates 
the need for an EPROM programmer when 
combined with an SCR controller they 
form the basis of a low cost video display 
capable of displaying up to 130 columns x 

Cat. ZZ-8456 

ONLY $19.95 


Z80 MICROPROCESSOR 
SELLOUT 

By todays standards the old Z80 is a pretty 
pedestrian CPU. Nowadays we only stock 
" " ' " ' ;uess what? 

.Id Z80 ports! 
and will 

rd to get in the future. So at 


Z80PIO Cat. ZZ-8037 
1-9 $3.00 ea-10+ft? 00 pr 
Z 80 DMA Cat. 
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SEMICONDUCTORS 


(IC SOCKET PACKS 

The economical way to purchase quality tinned IC sockets. 
ALL PACKS OF 100 ^ 

Cat. No > Pins Price 

PI-6478 8 . $15 i 


MIXED PACK' 

IC SOCKETS 

$37.00 VALUE FOR ONLY 
60 C QC PACK OF 
Y40.70 100 UNITS 



Consists of: 
lSx 8 pin 
20x14 pin 
20 x 16 pin 
10x18 pin 
5x20 pin 
10 x 22 pin 
5x24 pin 
5x28 pin 
10 x 40 pin 

MORE OF THE COMMON TYPES 
NEVER BE SHORT OF THAT IC SOCKET AGAIN!! 
Vcat. PI-6490 


5mm 

STANDARD BRIGHTNESS 
Cat.No Colour"* 

ZD-1710 Red 25t 
ZD-1715 Green 35< 
ZD-1720 Yellow 35e 
ZD-1725 Orange 35t 
ZD-1735 Tricolour 95t 

(red/green/orange) 
ULTRA BRIGHT-^ - ' 

Cat. No Colour 
ZD-1790 Red 
ZD-1794 Green 
ZD-1795 Yellow 
ZD-1792 Red 
ZD-1793 Red 


LED PACKS 

PACKS OF 100 UNITS 

Smm RED Cat. ZD-1690 $15.50 

3mmKED Cat. ZD-1692 $19.50 

Assorted Cat ZD-1694 $ 


Consisting of: 


ed (preen, yellow, orange) 

20 x 3mm Mixed (Green, yellow, orange) 
BONUS: 10 x 5mm mounting hardware - 
AT NO CHARGE 



DISPLAYS 


^atK_ 

ZD-1700 LED bar graph-red 
ZD-1802 LT302 7 seg com anode 3" 
ZD-1803 LT303 7 seg com cathode 3" 
ZD-1855 FNDS00 Com cathode 3" 
Equivalent LTS543R 
ZD-1857 FND507 Com anode OS" 
Equivalent LTS542R 

lZD- 1892 DL7507segLitronicsdisplay 



FLASHING LEDs^ 

all 5mm, 5 volt operation 
RED Cat. ZD-1730 
GREEN Cat. ZD-1731 
YELLOW Cat. ZD-1732 

$1.50 each^ 

10 or more 
^$1.35 each 


^HEWLETT PACKARD BRAND A 

LED MOUNTING CLIPS 

Black with interloc 

:king collar. Suit 5mm LEDs. 

Cat. HP-1102 


PACK OF 100 

Cat. IfP-1103 

4,00^ ® 


_/ 


DIODES 


Cat. No Colour 
ZD-1760 Red 
ZD-1765 Green 
ZD-1770 Yellow 


Cat! No Type 
ZR-1004 1N40041A 400V 
ZR-1007 1N40071A1000V 
ZR-1014 1N54043A 400V 
ZR-1018 1N5408 3A1000V 
ZR-1028 BY229 Fast rectifier diode 
ZR-1036* 6A1000V stud mount 
ZR-1040 10A100V stud mount 
ZR-1042* 35A100V stud mount 
ZR-1100 1N914/1N4148 signal 
ZR-1112* BA102/BB119 Varicap diode 
ZR-1122 BAW62 

ZR-1124* BB212 AM varicap dbl diode 

ZR-1130 BR100 

ZR-1141 OA91 Germanium 

|ZR-1160 5082- 2800 

ZR4304 W041.2A 400V bridge 



OPTO COUPLERS 

Cat. No Type 1-9 10+ 

ZD-1920 MOC3020/MOC3021 

Triac opto coupler $3.45 $3.20 

ZD-1928 4N28/4N25 opto coupler $150 $1.30 

OPTO COUPLER BARGAIN! 

TYPE PC847 4 x OPTOCOUPLERS IN A 
16 PIN DIP PACKAGE 

We have purchased a large quantity of "SHARP 1 brand 
opto couplers. They are LED photo transistor types with 
a 5000 volt rating. Each device is a multiple unit coupler 
and is supplied with data upon request. 

Cat. ZD-1934 


$ 2.00 


CRYSTALS ‘Hew Lower 

(Prices 



$5.75 $550 


Type 

3 1.000MHz (HC-18(D» 

4 1.8432MHz (HC-18CK)) 

3 2.000MHz (HC-18CK)) 

9 2.4576MHz 

1 3.000MHz (HC-180Q) 

2 35795MHz 

4 4.000MHz (HC-18(K3) 

7 4.433619MHz (HC-1800) 

0 4.9152MHz (HC-18(K)> 

3 5.000MHz (HC-18(K» 

5 8.0000MHz 

6 8.867238MHz (HC-18(K» 

9 10.000MHz (P) (HC-1800) 

1 10.695MHz <HC-18(K» 

2 12.000MHz (HC-18(K» 

4 16.000MHz (HC-18CK)) 

'6 20.000MHz (HC-18CK)) 


r INFRA RED LED and 
DIODE 

Cat. No Type i-9 10+ 


/^ECONOMICAL DIODE'S 

PACKS 

100 - 1N40041A 400V Rectifier 

Cat. ZR-1000 
$750 

100 - 1N40071A1000V Rectifier 
^ 100 - 1N914 Signal Diode 

Cat. ZR-1008 
$14.00 

Cat. ZR-1105 . 


r LDRs 

\ 

LIGHT DEPENDENT RESISTOR 
Quality Philips brand LDR housed in a c 
epoxy suited for vertical or horizontal m 

ousting. 

SPECIFICATIONS 

Dark Resistance min 10M ohm 

Recovery Rate >200k ohm/sec 

Max Dissipation at 40°C 02W 

Cat RD-3480 

_ 


"®j 

yO.OU 

^1 0 or more $8:00 each 

_ 

_y 
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SEMICONDUCTORS 



ZR-1450 15V 1N5352B 5 

^$2.95 eg -10 or more $2.80 each 

LOW COST 
SOLAR PANEL 

will charge a lead acid 
12V battery 

>to200mAin ,iei 


$ 10 . 00 / 
SAVEi 
MEGA- * , 

J BUCKS 


. x low power JFET op-amp 
2 * low power JFET op-amp 
4 x low power JFET op-amp 

1 x low noise JFET op-amp 

2 x low noise JFET op-amp 
4 x low noise JFET op-amp 
4 x low noise JFET op-amp 
J Fet Op amp 

12 LED display line driver 
High performance op-amp 
High performance comparator 
Precision op-amp 
Voltage comparator 
High performance op-amp 
4 x low power op-arrp 
Dual trac voltage regulator 
Adjustable current source 
4 x low power corrparator 
Quad 741 Op arrp 
Hybrid ampler (40-550MHZ) 

Audio power amplifier 
Low noise dual pre-amplifier 
Low noise dual pre-amplifier 
Low voltage 1 watt amplifier 
Low power dual comparator 
Supermatched transistor pair 
MOS timer 
Timer 

Function generator 
Phase locked loop (PLL) 
Compander 
Stereo compander 1C 
Op-amp (14 pin) 

Genera) purpose op-amp 
Dual general purpose op-amp 
Dual op-amp 

Frequency to voltage converter 

Operational transconductance amp 
Minidip op-amp 
Wideband op-amp 

Quad op-anp 
LED flasher/oscillator 
Temperature controller 
LED bar/dot driver (linear) 

LED bar/dot driver (logarithmic) 
Quad high performance op-amp 
Dual high performance op-anp 

Ultra low noise op amp 
Low power AM radio chip 


The units are made in the USA and are 
completely epoxy sealed. They can be 
screwed into any flat panel. Ideal for boa 
farms, etc A ^ „ 

Cat. ZM-9008 $89.95 W« 



s selling elsewhere for $149.50 


SOLAR CELL MODULE 

0.4V® 450mA 

Great experimenters Solar Module. Connect 
series or parallel as you wish. Terminal strap 
enables easy interconnection to other cells. 

Cat. ZM-9006 

ONLY $5.25 

SOLAR CELL SEGMENT 

100mm diameter (equivalent) x 90° segment 
0.45V @4S0mA 
Cat. ZM-9005 

ONLY $4.50 

\J0 or more $4.00 each 


$ 2.50 $2.30 

$ 5.50 $5.00 

$ 7.50 $7.00 


$ 2.20 $2.10 
$1.70 
$4.25 


$ .95 $ .85 


MAIL ORDER HOTLINE (02) 747 1888 






































SEMICONDUCTORS 
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RESISTORS 
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POTENTIOMETERS 



LINEAR SINGLE 
GANG i// SHAFT 


VERTICAL MINIATURE 
TRIMPOTS 
10MM 



fSLIDER POTS 


3 WATT - WITH SOLDER LUG 

CatRP-3954 25ohm £ A cn 

Cat.KP-3956 50ohm yO.UU each 

Cat. RP-3958 100 ohm Or more 


$6,25 each y 


fPLESSEY POT PACK > 

BRAND NEW STOCK 

You get over 50 assorted pots (mostly English made by 
Plessey) in a pack weighing just under half a kilo! All 
have plain shafts, most with a flat, some are log, some 
are linear and some are switched. 

This pack is a great bargain at under 12*a pot, how 

itfy and even if you only ever use 3 out of the 50 you 



MULTITURN 

CERMET 

Cat. No 
RT-4602 

SKta, $2.45 each 

RT-4608 

RT-4610 

500 ohm i o or more 
$2.25 each 

RT-4614 

RT-4616 

RT-4618 

RT-4620 

RT-4622 

i % 

V 

_y 


Increased range of slider pots. 

Slider pots have become almost impossible 
to buy lately. We have a range ex-stock 
with some values in huge quantities for 
OEM'S. ,4 C fir, t-it-l 

45mm 

Cat. No Type 

RP-3904 2k linear 

RP-3906 5k linear 

RP-3910 50k log 

RP-3912 50k linear 

FP-3920 100k linear 

RP-39 


ALL $3.95, 

10 or more $3.50 

Cat. RP-3932 250k li 

$5.50 each 

10 or more $5.00 


RP-3940 5k linear dual 

RP-3941 100k linear dual 

RP-3943 250k linear dual 

RP-3945 5k log dual 

ALL $5.50 ..eh 

10 or more $5.00 each 




^SUB-MINIATURE 

CONTROLS 

Just like the type used in small radios for on/off 
CatRP-3831 U 68 ° ^ S 

ONLY $2.25 „ 

10 or more $2.00 each 

As above but supplied with shaft for push ■ 

Cat. RP-3832 

$2.50 


SP switch. 

Total length 70mn\ 18mn 
Cat. RP-3835 

$9.95 



CONCORD 745 3077 63 

































COMPONENT PACKS 


tPAciir® 

CAPACITORS 

f ELECTROLYTIC PACK 

55 quality most RB types electrolytics 
supplied. 

Values range from luF to 470uF. 

Voltages from 16 to 63. 

Cat. RE-6250 


55 in pack 

$6.50 



GREENCAP PACK - metallised polyester 

60 top quality prime spec greencaps supplied 
From O.OOluF to 0.22uF, all 100V 
Cat. RG-5199 

60 in pack 

$7.95 


- metallised polyester 

spec greencaps supplied 
„F.11,OOV 

^ * 


CERAMIC PACK n qc| 

60 top quality prime spec 50V working ceramics $ 5^ 9 5 


BLUE CHIP CAPACITORS 

Extremely small 50V high quality ceramic type. Low inductance for 
bypass applications. 

O.OluF PACK OF 100 Cat. RC-5495 $12.50 

O.luF PACK OF 100 Cat. RC-5496 $16.50 


jw inductance for 

in 


/TANTALUM PACK 


This pack contains 25 Kermet type RT 
tantalums. These are military spec and 
much higher quality than the resin 
dipped type we are used to. These tantalums 
are worth up to $5 each!! Here's what you get: 

4x 0.1uF-4x4.7uF-4x 6.8uF-3 x 10uF-4 x 15uF-2x22uF /j 

2x47uF-1 x lOOuF I-1 

Cat. RZ-6692 200 ONLY 

ONLY $5.00 



THAT'S ONLY 20* EACH!! 


PRECISION CAPACITOR PACK 
1 & 2 % 

Stock up now. These are normally 
$3 to $4 each. Values range from 
220pF to 0.22uF. 

We supply 2 of each value up to 
7 different values. Most are 1% 
with some 2%. 

PACK OF 20 

ONLY $12.50 

Cat. RG.5198 

USUALLY WORTH $60.00 



MIXED CAPACITOR PACK 

Don't miss this bargain! 

This pack contains approximately 150 
assorted capacitors. Not junk values, 
most are normal stock lines. Here's what you get: 

RT Electro luf, 4.7uF, 25uF, 100uF, 220uF, 470uFmost 63V 

10,0OOuF 16V 

RB Electro luF, 2.2uF, 25uF, 47uF 

Greencap 100V - 0.0022uF, 0.01,0.22, luF 

Greencap 630V - 0.022uF, O.luF 

Ceramic 4.7pF, 47pF, 220pF, 470pF„ 0.022uF 

Polystyme 220pF, 820pF, 2200pF 

lkV Ceramic 330pF, 470pF, 680pF - PLUS LOTS MORE 

150 PRIME SPEC CAPACITORS FOR 

$ 10.00 

THAT'S ONLY 6.60 EACH!! SAVE 84% 

At our current prices these caps are worth $61.00!! 

Cat. RE-6260 

We reserve the right to make changes to this pack if stock shortages oo 






RESISTORS 


( METAL FILM RESISTORS 

150 quality 1% 1/4W 50ppm resistors supplied. 
Again, more common values supplied. 

Cat. RR-0650 

150 IN PACK 

J6.95 


RESISTOR NETWORKS 

50 assorted values, top quality, 10 lead 
resistor networks. This pack would 
normally be worth $40 - values range 
from 680 ohms to 1M. 

Cat. RR-3380 


ONLY $10.00 



that's 204 per network! 


RESISTOR PACK 

Over 3001/4W 5% 1st grade resistors are 
supplied in this pack. We supply more of 
the popular values. From 10 ohms to 10M ohm. 
Cat. RR-lf ~~ 


OVER 300 IN PACK 

ONLY $6.50 


that's less than 24 each!! 


I TURN YOUR STOCK INTO CASH! N | 

I Jaycar will purchase your surplus stocks of components and 
| equipment. We are continually on the lookout for sources 
of prime quality merchandise. 

CALL GARY JOHNSTON OR 
BRUCE ROUTLEY TODAY ON 
V (02) 747 2022 
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COMPONENT PACKS 



C~ ” 

RESISTORS FOR LESS THAN 10 EACH!!! 

We have made a jumbo resistor pack. Each pack contains over 1000 
1/4,1/2 & 1 watt resistors of computer selected useful values! This is 
a once only offer and cannot be repeated. We estimate that you only 
need to use 10% of this pack to recoup your outlay. 

CatRR1682 ONLY $7.50 
l for over 1000 RESISTORS! 




BRAND NEW STOCK 

You get over 50 assorted potentiometers (mostly English made by 
Plessey) in a pack weighing just under 1/2 kilo! All have plain 
shafts, mostly with a flat, some are log, some are linear and some 
switched. This pack is a great bargain at under 12 1 a pot, how 
could you go wrong? The price of pots has risen lately and even if 
you only use 3 out of 50 you culd be in front. 

Cat. RP-3900 “ 

50 IN PACK 


ONLY 

$7.95 



SEMICONDUCTORS 


■ 


TRANS!* 

100 mixed BC series transistors. More of the common 
Consists of: 

15 x BC547 
20 x BC548 
20 x BC549 
15 x BC557 
15 x BC558 
15 x BC559 
\Qit. ZT-2170 



100 IN PACK 

$11.95 


I This pack includes EPROMs, RAM, CMOS, TTL, Transistors, diodes 
| and Zeners - the EPROMs alone are worth $10.00!! 

I Cat. ZP-8990 > 1 0.00 



SAVE MEGABUCKS!! 


ONLY 500 AVAILABLE 


DIODE PAC .. 

1N914 __ 


$4.95 

1N4004 
1A 400V Rectifi 
Cat. ZR-1005 

$7.50 


1N4004 

1A 400V Rectifier diode 
Cat. ZR-1005 PACK OF 100 


1N4007 

1A1000V Rectifier diode a ■ - 

^at.ZR-1008 PACK OF 100 


LEDs & HOLDERS 

flJED PACKS 

100x5mmREDLEds 6 1 A Cft 
Cat.ZD-1690 V I O.OU 

100 x 3mm RED LEDs 6 1 Q AH 
Cat. ZD-1692 ylY.OU 

100 x assorted LEDs 
consisting of: 

20 x 5mm RED 
20 x 5mm MIXED COLOURS 
40 x 3mm RED 
20 x 3mm MIXED COLOURS 
BONUS -10 x 5mm mounting hard\ 
■Cat. ZD-1694 



$19.50 


inr 


Those popular 2 

PACK OF 20 

Cat. HP-1102 
PACK OF 100 

Cat. HP-1103 

^HEWLETT PACKARD BRAND 


black mount for 5mm LEDs 


2 piece black n 

$1.50 

$5.00 


@E@ 


1C SOCKETS 


r The conomical way to purchase quality tinned IC sockets 
100x8 pin Cat. PI-6478 $15.50 

100x14 pin Cat. PI-6480 $16.95 

100 x 16 pin Cat. PI-6482 $19.95 

100 x 18 pin Cat. PI-6484 $23.95 

MIXED PACK OF IC SOCKETS 

Consists of: 

15 x 8 pin 
20x14 pin 
20 x 16 pin 
10x18 pin 
5x20 pin 
10x22 pin 
5 x 24 pin 
5 x 28 pin 

10 x 40 pin - MORE OF THE COMMON TYPES 
Vgat. PI-6490 


PACK OF 100 
$37.00 VALUE 
ONLY 
$24.95 



FUSES 


fSAG 


Consists of: 
4 x 500mA 
8 x 1A 
6 x 1.5A 
2 x2A 
6x3A 
4x5A 
2 x 7.5A 
4 x 10A 


40 FUSES 
TOTAL VALUE 
$12.00 

-Cat. SF-2240 

$8.95^ 


M205 PACKS 


lOxlA 
10 x 2A 
5x3A 


40 FUSES 
TOTAL VALUE 
$12.00 

JC95 


INDEX 

Bullet Connectors 
CableTies/Clips 
Chemistry 


Transistor Mounting H/wa 

Wire Wrap Pins 
Wire Wrap Wire 
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WIRE & CABLE 




SHIELDED AUDIO CABLE 

Single shielded PVC covered, light duty 
cable. Ideal for patch cords, small micro¬ 
phones, amplifier wiring, etc a 

&tWMOT' ~ 

35* metre 
$29 per 100 metre roll 

THREE CORE MAINS to 

Standard 240V 3 core grey 10 amp power ^ 

cable. For all your mains wiring. _ 

Cat. WB-1562 

$1.20 metre %3b Jf " 

$100 per 100 metre roll 

LIGHT DUTY FIG 8 SPEAKER CABLE 

Ideallykiited for Hi Fi systems, intercoms, etc QC A 

One conductor marked so polarity is not fcw V metf© 

S™r ith bUcktra “' Ux0 - 14 — $30 per 100 metre roll 

FIG.8 TWIN SCREENED 

Two grey PVC covered individually 

shielded conductors. Screens electrically ^ 

600 .metre .. 

$50 per 100 metre roll 

MEDIUM DUTY FIG 8 400 metre 

.jaggs- 

ROUND 

Twin screened pair (not balanced). ^ 

Enclosed in a thick wall PVC jacket. 

Cat. WB-1504 

600 metre ^ 

$50 per 100 metre roll 


HEAVY DUTY FIG 8 450 metre 

ROUND 

4 conductors each shielded and encased 
in one PVC covering. 

Ideal for DIN plug and socket wiring. 

Cat. WB-1510 ~~ 

$ 1.25 metre 
$ 100 per 100 metre roll 

JUMBO SPEAKER CABLE 

FLEXIBLE LIGHT DUTY HOOK-UP WIRE 

13x0.12mm 

LOW CAPACITANCE 

Cat. WH-3010 RED Cat.WH-3011 BLACK 

JSil = JSisa*- 

$ K50 rn.tr. 

HEAVY DUTY 

as E* — 1 > .■ . ,, 

$25 per 100 metre roll 

300 OHM TV RIBBON 

many for so long. Suitable for indoor and _ §~ _ ; — T) 


EXTRA HEAVY DUTY 35< . ^ 

Rated at 250V10 amps. 326 ner 1 □□ mptrp rnll 

$20 per 100 metre roll ' 

Cat Mi 3ffi0 BROWN UU merre roM 

^CatiwH^ ■ BLUE _ V -_;_ 

75 OHM LIGHT DUTY TV COAX 

Designed for colour TV aerial systems. 

Suitable for up to 400MHz. Black HHBBB 

insulation and braided shield. _ i 

AUTO CABLE 

^3a£#sfe ® UR) 

Cat. WB-2000 

$60 per 100 metre roll 

iiniF~ ad£3f 

IDC RIBBON CABLE ® 

St'w\L4504 ^ Way m ^ rc 

RAINBOW CABLE 

.wniiai 

75 OHM HEAVY DUTY TV COAX 

FIG 8 WHITE 240V POWER FLEX 
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WIRE & CABLE 



CURLY CORD 

$5.50 


4 CORE ALARM 
CABLE 

4 core, flexible stranded conductors (7 x 
0.18) in tough outer sheath. 

Cat. WB-1590 

759 metre 

$60 per 100 metre roll 



MICROPHONE 

CABLE 

High quality black PVC covered with 
cotton filler. Size 14 x 0.18mm. 
Conductor O.D. 4.6mm. 

Cat. WB-1520 


MICROPHONE 

CABLE 

High quality twin shielded with tinned 
braided copper, which makes it ideal 

O.D. 52mm 
Cat. WB-1524 

$ 2.1 0 metre 
$185 per 100 metre roll 


COMPUTER 

CABLE 

Both are shielded to stop RFI. 
6 WAY Cat. WB-1575 

$ 1.50 metre 

9 WAY Cat. WB-1578 

$ 1.90 metre 



TELEPHONE TYPE CABLE 


Similar to what Telecom use for telephone 
wiring. Single core cable each PVC covered 
and in an outer cable. Three types av: 


Cat. WB-1602 2 pair (4 wire) 65C metre 

Cat. WB-1603 3 pair (6 wire) 856 metre 

^Cat.WB-1610 10 pair (20wire) $1.95 metre 



(WIRE STRIPPER 
T REX 


ONLY 

$12.95 


It's a great way to strip all sorts of cable 
without damaging the conductors. It’s 
also a price breakthrough. 

It Automatically adjusts to insulation diame 
It One hand operation 



f PACKS 


I 2 metres of 8 different colour 
| 16 metres in all. £2 2<j 


I The easy and economical way to buy wiring, tubing etc. 

I HOOK-UP WIRE PACK 

f 13 x 0.12mm hook-up ’ 


I Cat. WH-3025 

I SPAGHETTI PACK 

. A bag of assorted sizes of plastic tubing suited for many 1 
I Cat. WS-5502 $3 5 Q 

! HEATSHRINK TUBING 

* Simply place over the item to be insulated or protected 
| and heat to form a solid permanent covering. 

I ASSORTED PACK SIZE 

Handy assortment in a variely of diameters and lengths 
■ from 1/8'to 1/2" 

* Cat. WB-5510 

| SINGLE SIZE PACKS 

1 2 metres of each particular size 

Cat. WS-5512 l/8"x2 metre $3.50 

■ Cat. WS-5514 3/16’x2metre $3.95 

I Cat.WS-5516 1/4'x2metre $3.95 

f Cat. WS-5518 3/8'x 2 metre $3.95 

Cat. WS-5520 l/2'x2metre $4.95 

X._— —__ 
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PCB PRODUCTION 



BISHOP GRAPHICS 



As demand for greater PCB density increases so does the need for a more professional approach to PCB design. To help in this 
regard, Jaycar stocks a comprehensive range of PCB artwork materials from BISHOP GRAPHICS of the USA. This material Is both 
dimensionally stable and accurate which, enables you to produce complex layouts with great accuracy. (Very necessary for LSI, 
for example). Once your artwork has been produced you can make your own board. 

WHY BISHOP GRAPHICS ARTWORK IS SUPERIOR 

We have offered many 'equivalent* PCB artwork tapes over the years at lower prices to the genuine Bishop Graphics material. Why do we stick with it? Well it's the one the professionals 
use and they know why. Now you can know too! 

1. The artwork is very accurate. For example the DIL patterns are made to a tolerance of 0.002". 

2. The line tape is precision slit from large rolls under very low stress. Precise edges. 

4. The benefits of Crepe. The tape is 'creped'. This allows tape to be curved, a saving on comer art. Once down the curve will staywhere it is. Inferior tapes try to ‘creep’ back to straightness. 
Another advantage of crepe is that you can cut through a line by mistake, realise your error and burnish the tape down again. The Bishop tape will close again. Inferior tapes can leave a 
hair line crack of light and an open circuit track on your PCB! Finally, to state the obvious - the tape is extremely flexible! 

5. The tape is only 0.005" thick. This means that the tape will not caste a 'shadow' because of its thickness. 

6. The secret adhesive. You can lay Bishop art down, peel it up again and relocate it many times. PCB artwork necessitates this and this is a valuable feature. It stays sticky! 

7. Another secret. The adhesive does not 'bleed'. By this we mean that the adhesive will stay where it should be - under the art. Inferior adhesives creep away in time and the edges lose 
definition as a result. You can come back to Bishop Graphics artwork after a year and find no adhesive anywhere except under the art. 

8. It's the most cost effective. Your labour is money. When you spend a lot of your valuable time on inferior artwork tape you - or your client - is losing money! More than the small 


PRE-SPACED PADS 

Cat. No Type Pads 

HG-9906 0.100" pitch 2.54mm 240 

000000 

HG-9907 0.100" pitch 2.54mm 140 

oooooo 


HG-9908 0.156" pitch 3.96mm 


150 $5.60 


HG-9910 16 
HG-9911 18 
HG-9912 24 
HG-9913 28 


0000000 

0000000 


BLACK ARTWORK TAPE 


Cat. No Size 

HG-9930 0.026" wide x 20 yards 
HG-9931 0.031" wide x 20 yards 
HG-9932 0.040" wide x 20 yards 
HG-9933 0.050'wide x 20 yards 
HG-9934 0.062" wide x 20 yards 
HG-9935 0.080'wide x 20 yards 
HG-9936 0.093" wide x 20 yards 
HG-9937 0.100'wide x 20 yards 
HG-9938 0.125" wide x 20 yards 
HG-9939 0.200' wide x 20 yards 
HG-9940 0.250' wide x 20 yards 


9 


9 : 


fE-ZCIRCUIT TARGETS ^ 


These are designed to simplify am 
symbols and circuitry) during all i 


Cat. HG-9928 32 Symbols 

$5.60 


(Illustration shown 




TRANSISTOR PATTERNS 

TO-5 (36 pads) 

Cat. HG-9922 

$5.60 


•% 


Cat. HG-9924 

$5.60 




DIL PATTERNS 
NARROW CUT 


BBOBBBB 

BBBBBBB 


ARTWORK FILMS 
POLYESTER 

Always use a background grid during printed circuit 

artwork and layout preparation to ensure '- 

accuracy on the final PCB. 10 x 10 grid, iru 

This is the material you lay your patterns« 

85x11" PACK OF 2 
Cat. HG-9959 $4.25 

11x17" PACK OF 2 


d, matte one side- 


EDGE CONNECTOR 
PATTERNS 


$5.50 


$5.50 


Cat. No Type 
HG-9941 0.080" ODx 0.031 
HG-9942 0.100" OD: 
HG-9944 0.125"ODx0.031 
HG-9945 0.156"ODx0.031 
HG-9947 0200"ODx0.031 
HG-9948 0250"OD: 


ARTWORK 
ACCESSORIES 
$4.65 


X-ACTO KNIFE 


X-ACTO BLADES 
Trim pack of 5 O < 

Cat. HG-9956 90. 


3 $3.95 12] 


PRESSURE SENSITIVE ^ 
COPPER TAPES 


J V 
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PCB PRODUCTION 


^ RISTON & SCOTC H CAL 


"RISTON” 

This is basically blank printed circuit, with a photo-resist 
factory deposited on it. A photo resist is a chemical that 
changes composition when exposed to light. Once you take 
the “RISTON" and PCB out of its lightproof black plastic 
envelope you have a reasonable amount of time to lay your 
PCB pattern on the board. Where the PCB pattern falls, the 
chemical resist will be in shadow or “masked” by the PCB 

You can expose the PCB pattern and board in broad 
daylight, however a controlled source of ultraviolet light is 
recommended. After a suitable time you remove the PCB 
pattern. Where the “RISTON" coated PCB was in shadow 
the photo resist will not have changed chemical 
composition. Where it has been exposed, it will. You then 
apply a developer to finish the photo resist process. 

After this you simply dip the PCB into the etching solution. 
The material NOT exposed will 'resist' the etching and the 
resulting tracks will conform to your pattern. 


RISTON PCB 


Cat. HG-9970 

Single side 

. HG-9972 


Single side 

VCat.HG-9974 


127 x 152mm 

$ 6.50 

152 x 254mm 

$ 12.00 


CCRD30 DEVELOPER 
500ml CatHG -" 64 $3.50 


STRIPPERCRS-4p idg 


$4.35 


r 8007 SCOTCHCAL FILM 

USED WITH BOTH RISTON AND 
SCOTCHCAL 

This is known as exposure film and is orange in colour. 
Size 10" x 12". Use this film to produce either negative or 
positive from your original artwork. If you have positive 
artwork this film will reproduce it as a negative and 
conversely if your artwork is negative this film will 
reproduce it as a positive. The film is then used 
with either Riston on Scotchcal to produce your final 


.$7.95 


SCOTCHCAL-3M 


PCB PRODUCTION 


Liquid photo resist in both positive and negative acting 
configurations are stocked. The liquid is applied to blank, 
clean PCB with a cotton wool swab. The board is allowed 
to dry (in a dark location). The board and artwork (film) is 
then exposed in the s 


the negative resist i.e. CNR05 will res 


as Riston. (Note that 


,se the appropriate developer and 
er. If you have positive artwork 
/isa versa) use 8007 reversing 


etch in the usual rr 
and want negative (or visa versa) use 8007 reversing 
film. If you make a lot of PCB's the 3M system is cheaper 
than Riston in the long tv - 


POSITIVE PHOTO RESIST 
CPR05 

This photo sensitive product is used in the production of 


$8?95 


NEGATIVE PHOTO 
RESIST - CNR05 

This product is s 
difference being 
Cat. HG-9983 

$ 6.10 


DEVELOPER CPD07 
FOR POSITIVE 

This solution is used in conjunction with CPR05 ft 
developing the PCB pattern. 

Cat. HG-9981 70 grams 

$3.50 


DEVELOPER CND5 
FOR NEGATIVE 

This solution again is similar to the CPD07, the exception 
being that this one is used in conjunction with the 

afHG-99M° reS1St ' 500ml 


$8.90 


STRIPPER CRS-40 

Strip your boards clean before soldering. 
Cat. HG-9968 500ml 

$4.35 


PANEL SCOTCHCAL 

fhis is the 3M name for their system of producing 
professional grade panels from artwork but without 
professional facilities. You can make your finished 
project look great with a Scotchcal front panel. 

Like Riston, Scotchcal has the photo resist already on it. 
You expose the Scotchcal in the usual way. Develop with 
8500 solution and remove exposed material with CRS-40 
stripper (equivalent to an etchant). It is really that simple! 

ALUMINIUM 

SCOTCHCAL 

This Scotchcal product is available in both red and black. 
This means when the material has been developed the 
front panel will be either red or black on silver. You will 
end up with professional front panels. We recommend 
you spray the finished panel with clear lacquer (Cat. NA- 
1002) to maintain the clean fresh look. 

SHEET SIZE 10" x 12" 

Cat. HG-9983 BLACK EMULSION 

Cat. HG-9989 RED EMULSION 


$9.95 each 


PLASTIC SCOTCHCAL 

This is similar to the HG-99S8/9989 except that the 
background finish is white plastic, not silver. Three 


SHEET SIZE 10“ X 12“ 

Cat. HG-9990 RED on WHITE 

Cat. HG-9991 BLACK on WHITE 

Cat. HG-9992 BLUE on WHITE 


$9.95 each 


8500 DEVELOPER 


$3.35 


STRIPPER CRS-40 

Cat. HG-9968 500ml 

V$4.35 


'DALO PEN 


$3.25 


^POSITIVE PHOTO 

RESIST SPRAY 


parent positive masters. (Film) 
ADVANTAGES 
It Up to 50% cost saving achieved 
compared with using pre-coated 

It Outstanding resolution - better 
than 0.1mm 

thickness 


VCat.HG- 


ipply, quick drying, safe 
sly 22 sq/ m 


$7.95 


ol spray. 
rIG-9978 


$8.95 


CHEMISTRY 

FERRIC CHLORIDE 

No more leaking bottles. Supplied as beads. 

No spills, no mess. 

200 grams makes approximately 1 litre of etchant. 

Cat. NC-4252 

$2.25 

AMMONIUM PERSULPHATE 

The alternative to Ferric Chloride. 

Mix contents (400 grams) with 15 litres of hot water to 

etch copper board approximately 500sq/cm. 

Cat. NC-4254 

$5.25 

V____ 


PERSPEX SHEET 

This sheet measures 150 x 100mm anc 
hobbyist to finish that project where c„ r ._,. 
WATER CLEAR 

Vgat.HK-3110_ V 


splays an 


f POWERFUL 6000 RPM 

MiJMIUSSltL. 


perated from external power pack. 1J 
capacity. Supplied complete with Imrr 


$19.95 


.8rnm $2.20 



/'SPECIALNOTE: 


L DO NOT MIX 3M developer 
WITH RISTON DEVELOPER 

_______ / 
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SERVICE AIDS 



SERVICE AIDS 


There are many brands of spray can products on the market These vary from excellent quality to extremely poor. As with 
most things the more you pay, the better they get. We have elected to bypass the cheap, inferior types and only stock top 
quality brands, such as Electrolube. You will pay a little more, but isn't it worth it? 


/VIDEO HEAD 
CLEANER 



$10.50 



V. 


J 



/Conductive 

varnish 

ifllfSSr 






PCB CLEANING 
SOLVENT 


$5.95 


POTENTIOMETER 
LUBRICANT 


$7.95 

LOWER PRICE 


$6.75 

V_ 


(NICKEL 
COMPOUND 

This spray aerosol is an 
electrically conductive coating 
based on Nickel powder with 
an acrylic carrier resin. 

It is an extremely efficient 
EMI/RFI screening coating. 

electronic & electrical housings. 
ADVANTAGES 


C CLEAR CIRCUIT 


LACQUER 

A flexible clear coating for 
protecting printed circuit 
boards. Special solder through 
lacquer, so previously coated 
boards can be soldered later. 
Great for Scotchcal front panels 
too! 

ELECTROLUBE BRAND 
Cat. NA-1002 


Cat. PB-8814 

$22.50 


SPRAY 


FREEZER 


$6.25 
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SERVICE AIDS 



STICK-ON CUTOUT TEMPLATES 


<-on precision decals. They enable you to drill and file ou 


pin D subminiature cutout, instead of tediously marking the panel out. Simply stick over 
where the hole is to go and machine up to_the border of the decal. Available in popular hole 
ts scratch damage to nearby panel * 

6 templates per pack 

$1.95 per pack 


Cat. NL-4014 XLR-31 series template 

Cat. NL4018 XLR-32 series template 

Cat. NL4020 IEC-320 chassis plug temp 
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DIGITAL PANEL METERS 


LASCAR DPM'S 


Lascar Electronics is the worlds leading maker of quality Surface Mount Technology (SMT) Digital Panel Meters. Jaycar has been associated with LaBcar 
for many years and aB a result over lO.OOODPM's are giving reliable service in Australia. Jaycar's OEM division can supply Lascar DPM's to volume 
userB as we carry a large range in great depth. Write or call for a FREE copy of our special volume prices DPM catalogue. 

TO: John Carr & Co Pty Ltd, PO Box 185, Concord, NSW 2 137 - Telephone (02) 747 2022 Attention Gary Johnston__ 

" VOLUME/OEM USERS 

Call Gary Johnston or Bruce Routley for competitive prices 
volume applications. Full data sheets supplied on request 
CALL (020 747 2022 - NOW! TELEX AA72293 

The following types are not recommended for new designs but are still 
kept in stock for replacement purposes. 

DPM50 3'/ 2 DIGIT LCD DPM 

SPECIFICATIONS 

Accuracy 0.1% ± 1 count Linearity ± 1 count Samples/sec 3 Temp Stability SOppm 
typical Temp Range 0 - 50°C Supply Voltage 5 - 15V DC Supply Current 200uA typical 
Max DC Input Volts ±20V *- - 

CHARACTER HEIGHT - 12.5mm cat.QP-ssi3 

C7224 4i/ 2 DIGIT 
! UNIVERSAL COUNTER 

SPECIFICATION S 

Supply Voltage (55V abs max) 75 - 15V unregulated 5V DC regulated Typ Curre 
Consumption 1mA Maximum Count 19999 Max Counting Rate 10MHz Typical 
(Schmitt Trigger) Count Input Level VTH 25V VTL 2V Min DC Input 1 —’ ra71 
DC Input Level 5V Op. Temp Range 0 - 50°C 

CHARACTER HEIGHT 1 Omm Cat. qp^ssso 

DPM60 4i/ 2 DIGIT LCD DPM 

SPECIFICATIONS 

Accuracy 0.01% ± 1 digit Linearity ± 1 digit Samples/sec 16 Temp Stability 50ppm/°C 
typical Temp Range 0 - 35°C Supply Voltage 75 - 15V Supply Current 1mA typically 

^ CHARACTER°HEIGHT 1 Omm cat.QP-5520 $159.00 

^ ( DPM-600 31/2 DIGIT BANDGAP ' 
REFERENCE DPM 

k Second source the world's most common DPM! 

-k OEM's please note! 

is a 'second source' component specifically design as a drop-in replacenrent. 
m auto-zero, auto polarity, 200mV FSD unit with 1/2" (12.7mm) digit height. On card 

make operating selection —— c —-*■ 1 .- 

m calibration pot fitted oi 
Mounting bezel supplied 
Ultra low power 

T ’ : to existing types 



>pxy current awuA typica 

, $79.95 


$119.00 


DPM-125 31/2 DIGIT ULTRACOMPACT 




of the DPM is. 


$89.95 
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DIGITAL MULTIMETERS 




With the popularity of Digital Multimeters it was up to Jaycar to find 
one that had a 10A scale and did not cost an arm and a leg! 

Jaycar has done it with this direct import unit with sensational 
specifications at an unheard of price! 

JUST LOOK AT THESE FEATURES 

tilting bJl' It LED and buzzer continuity test ifPrec ision thi n film resistors used for long 
term accuracy It CMOS logic It 1,000 - 2,000 hours batteiy life It Single function range switch 
It Complete with battery, spare fuse (2AG) and instruction manual * Protected on/off 

SPECIFICATIONS 


ONLY $89.95 


Sensational Meter for 198 71 


This compact DMM is housed in a bright yellow high impact 
plastic case. It features a frequency counter capability to 200kHz, 
transistor test, diode test, continuity (with buzzer), capacitance 
meter, up to 20 amp current measurement and comprehensive 
AC/DC voltage, current and resistance ranges. 

This meter would be excellent value at $259, but at $169 it is 
absolutely sensational. 


$169.00 


ONLY 


FREQUENCY COUNTER DMM + 
CAPACITANCE METER + TRANSISTOR 
TESTER + 20 AMP CURRENT + HIGH 
IMPACT CASE! 


10 AMP DIGITAL MULTIMETER 
WITH TRANSISTOR TEST FACILITY 


74 BRISBANE 393 0777 
















DIGITAL MULTIMETERS 


fMETEX 




10 AMP DIGITAL MULTIMETER + 
TRANSISTOR TESTER + CAPACITANCE 
METER 


A genuine low cost high performance combination multimeter/- 
capacitance meter for the enthusiast! This unit has all of the most 
commonly used test gear rolled into one unit! 

Similar units are on the market but why pay around $200 when you 
get the Jaycar direct import unit for much less. 

JUST LOOK AT THESE FEATURES 

• OS" high digits * High quality probes supplied * LED and buzzer continuity test * 
Precision thin film resistors for long term stability t* CMOS logic * 1,000 - 2,000 hours 
battery life * Meter protection fused * Complete with battery and spare fuse it Floating 
decimal point it Auto polaiity it Vinyl carry case 

SPECIFICATIONS 


1mA (buzzer & LED) 

ONLY $129.00 


4 1/ 2 DIGIT + DIGITAL HOLD +10 AMP + 
TRANSISTOR TESTER + AUDIBLE 
CONTINUITY TESTER 


The Metex 4500H is ideal for the enthusiast/technician/engineer 
who needs the high resolution of a 4 1 / 2 digit meter. This meter is 
staggeringly accurate - see specs. 

Not only do you get an accurate meter you, get digital hold as well. 
This enables you to take a reading and HOLD that reading on display 
even after you have removed the probes. Simply press the 'hold' 
button. It's great for working in dark or cramped areas. This feature 
is usually only found on very expensive multimeters! 

The 4500H is supplied with vinyl case, a beautiful set of probes, 
convenient tilting bail, spare fuse, battery and instructions. It's a 
meter you will be proud to own! 
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MULTIMETERS/PANEL METERS 


ECONOMY MODEL 
MULTIMETER 

Ideal as a first meter. Compact enough to 
fit into the glove box in your car. 

•- 2,000 ohms/volt sensitivity 
•■ Mirror scale to prevent parallax error 
•■ Complete with test leads and instructions 
•■ DC & AC volts 0-10,50,250 & 1000V 
w-10to +22dB 
«- 0-100 mA current 
•- O-IM ohm (2 ranges) 

Measures 90 x 50 x 30mm 
•* Battery included 
Cat. QM-1001 


$17.50 



^Medium sensitivity 

LOW COST MULTIMETER 

«-10,000 ohms/volt DC 
•-4,000 ohms/volt AC 
•• Rise and diode overload protection 
•-Total of 19 ranges 
•• Battery supplied 1 x AA cell 
»- Mirrored scale to minimise parallax errors 
•■025,25,25,250,1000V DC 
•• 10,50,250,1000V AC 
•- 0.1,10,500mA DC cun-ent 
•■ 0-10M ohm in 3 ranges 
•- Safety off position to protect meter movement 
Cat. QM-1015 

$29.50 


J V. 


|$TYLEMU45 


PROBES 

MULTIMETER 
TEST PROBES 




SSS' 

ONLY 

$16.95 



STYLE MU52E 


STYLEMU65 



SIGNAL STRENGTH 



each 10 or more $ 18.25 each 



CENTRE ZERO TUNING 

As used in the RTYY decoder kit. 

Cat. QP-5Q54 

$8.95 


CONCORD 745 3077 


£3££ 



$5.95 each 

10 or more 
$5.50 each 



















































MICROPHONES 




(UNI-DIRECTIONAL WIRELESS TIE 

QUALITY TIE CLASP ' 

CLASP TYPE MICROPHONE 

MICROPHONE 

This incredibly small microphone just dips on your tie or collar and transmits on FM. 

Low impedance, omni-directional electret condenser. A veiy small microphone which 
clips on to your tie. Supplied with 3 metres of cable to a 3.5mm plug. Ik ohm impedance. 

• Tunable FM J 88 - 108MHz % 

* Frequency response 100 - 10kHz _ 

m Electret condenser type 

Cat. AM-4068 R 

$36.50 ^ 

Frequency response 40 - 16kHz. ..— - - A 

Cat.AM-4067 

$29.95 A 

LOW COST QUALITY 

FM & WIRELESS ELECTRET 

MICROPHONE 

Looks like the $80+ units but at a staggering price. 

No more cords? This incredibly clear microphone has a built-in FM transmitter that can 
be picked up by any FM receiver. The signal can be amplified for PA, etc. Range is up to 30 
metres. Frequency response is wide and flat. Also usable as a conventional microphone 
with the supplied cable (saves power). Includes windshield. 

Unbelievable sound quality. Low impedance. Supplied with 2.9 metre lead with 65mm 
phone plug. Attractive silver colour. 

Cat. AM-4090 —.,, 

Cat. AM-4070 

$22.50 1- if 

$32.50 —/ 

\ _ 



^UNI¬ 

OMNI- 


MICROPHONE 

TELESCOPIC / 

DIRECTIONAL 

Dual impedance balanced line 
microphone with Cannon connector. 

With Primo' insert. Supplied in vinyl 

SPECIFICATIONS 

DIRECTIONAL 

DYNAMIC 

With 155mm gooseneck 
on heavy base with 

DESK 

STAND 


FLOOR Jj 

STAND // 

Quality, stable floor stand. / / 

Single draw telescopic / 

stem fitted with friction / / 

Impedance 600/20k ohms 

Freq. Response SO - 17kHz 

Sensitivity Lo -76dB 

Hi-58dB 

Cord/Plug 5 metre/Cannon to 

bare end 

on/off switch. Frequencj 
response 50 -13kHz. 
Impedance 400 ohms. 
Sensivitity -78dB 

4 metres of cable with 
plug. 


Cat. AM-4120 g 

$24.50 

: 

grip and dual screw // 

adaptor, 3/8*' and 5/8" 
for microphone holder. / / 

HEIGHT 96cm to 154cm // 
WEIGHT 3.4 kg / / 

Cat. AM-4122 / / 

Dimensions 53 x 227mm 

Cat. AM-4065 

$109.50 

Cat. AM-4077 

$29.95 

| 

( 

1: 


$57.50 // 

I a 

V 

\J 

I 

* 

ft 



MICROPHONE 
HOLDER 


tiversal holder. It has a powerful spring 



MICROPHONE 

WINDSHIELD 


Cat. AM-4131 20 - 22r 

Cat. AM-4132 23 - 25r 

Cat. AM-4133 33-36r 

Cat. AM-4134 36 - 42i 


FLEXIBLE 

GOOSENECK 

Standard metal gooseneck. 5/8" male to 5/8" female; 
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HEADPHONES 



MUTM, S©Uii 


We have introduced a range of high quality attractively boxed stereo headphones 
specifically designed to handle the dynamic range of CD players. 


'ULTRA LIGHT WALKMAN PHONES' 


$8.95 


$29.50 


SA800 

The big feature of these ’phones is the obvious quality. The main headband is stainless 
steel with a sub-band that is adjustable to a considerable degree. The muff pads are 
beautifully made from the softest leather-like material we have ever seen. It is sewn up 
as a foam filled ring - and it might even be leather! It gives an extremely comfortable fit 
to your ear and effectively seals out external noise. A generous 10 foot heavy duty cord is 
-x-'-•-3 in a quality METAL 65mm stereo plug 


Cat. A, 


$39.50 


SA888 

Similar to model SA800, except with larger Mylar drivers and further di 
the earpad assembly. Simply the finest ’phones we have tested in a lonj 
They compare very favourably with pricey German ’phones. 

Cat. AA-2023 


$59.50 

SPECIFICATIONS 


INNER EAR MINI STEREO PHONES 

I Unique type headphones, so small they can be 
1 —- J --1 a MATCHBOX. Very high sound quality 
~ e — J —se. Supplied with adaptc - 


ONLY $8.95 


/7 


JETPHONE’ ADAPTOR 


unless you get a good fit the soi 
poor. Wouldn't it be nice to be i 
OWN high quality headphones 

* NOW YOU CAN it 

The Jaycar AA-2040JETPHONE ADAPTOR plugs 
into the two air sockets on the armrest. You then 
plug your headphones into the adaptor for 

BRILLIANT & INEXPENSIVE!! 

ONLY $11.95 


SENNHEISER MUFFS 

Genuine factory made spare foam earpads for the famous Sennhe 


ONLY 

$11.95 

per pair 


/'MINI muffs 


ONLY $3.50 
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AUDIO ACCESSORIES 
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TV ANTENNAS 
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TV ANTENNAS 



MAIL ORDER HOTLINE (02) 747 1888 81 



























































TV ACCESSORIES 





























































TV ACCESSORIES 
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ALARMS 



ALARM CONTROL PANEL 


ONLY $209.00 


DIGITAL ACCESS KEYPAD 

FOR SECURITY AND DOOR STRIKE APPLICATIONS 




KEYLESS ALARM CONTROL PANEL 


84 SYDNEY-CITY267 1614 
























































ALARMS 



TELEMAIL 008 022 888 



























































ALARM ACCESSORIES 


AC ADAPTOR 
POWER SUPPLY 


(We strongly recommend battery back-up 
in case the thief disconnects the mains 
at your switchboard). 


1 AMP3-6-9V 
POWER SUPPLY 

This unit is approved. Ideal where more 
current is required. Simply plugs into 
mains to provide safe DC c 
Cat. MP-3016 

$28.50 


12V DC 2 AMP 
REGULATED 
POWER PACK 


NON REGULATED 
13.8V 2 AMP 
POWER SUPPLY 


standby Gel battery. It will also power car 
radio/stereo and CB radios off the mains. 
Cat. MP-3018 



AUDIO 

TRANSDUCER 


This is an electro-acoustic 

sound pressure 
ilso generate an 
‘oss its terminals 
llated with a sound 

Cat. AB-3440 ’ 


AC voltages to s< 
waves. It will ' 
AC voltage at 


$2.75 


10 or more $2.50 each 


High efficiency two tone pulsating 
siren. Ideal for commerdal/- 

lOOdBSPL at 12V 200mA. 

Cat. LA-5256 

$15.95 

0 


sound. Ideal for alarms in homes 
and offices as it looks unobtrusive. 
DC 6-15V @ 190mA. Size 105 x 105 


$22.50 


I 


Similar to Sonalert. Earpiercing 
sound. Non inductive, operates 
from 5-15V DC. Ideal for almost 
** mdio signalling applications. 
—.. AB-3456 

$7.50 

10 or more $7.20 each 


MINI BUZZER 

This handy little solid state 
buzzer operates between 5-15V 
DC. Used in many, many kits. 
Cat. AB-3452 

$2.75 

10 or more $2.50 each 



EXTERNAL SIREN 
COVER 

Louvred painted steeL Size for 5" he 



WEATHERPROOF 
SIREN HORN 

12V DC operated deafening siren wail. 
Super handy for audio signalling, security 
systems, etc. Current drain 500mA. 
Completely weatherproof. Attractive off 
white PVC finish. 

Cat. LA-5700 


$26.50 



5 WATT 8 OHM 
PLASTIC FLARE 

Fully weatherproof. New unique voice coil 
construction ensures high dependability 
on full drive. Suitable for PA, intercom. 


$11.95 



WEATHERPROOF 
RE-ENTRANT 
HORN 15 WATT 
8 OHM - 5" x 8“ 

Fully weatherproof. Rectangular plastic 
flare PA speaker. 

NOTE RUBBER RESONANCE 
DAMPER!! 

Cat. AS-3182 


$39.50 




LARGE 

ALARM 

STICKER 


WARNING 


$1.95 each 
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ALARM ACCESSORIES 


KEYSWITCH - STANDARD TYPE 


Solid barrel type. 19.5mm mounting hole. 
SPST action. Supplied with 2 (two) keys. 
Cat. SM-1Q30 




v~at. ana-iuc* 

$6.95 


REED SWITCH/MAGNET 
ASSEMBLIES 

Powerful magnets. Self adhesive or 
mount. Two types are avaiable. 

NORMALLY CLOSED 

oximity of magnet 

NORMALLY OPEN 

When in proximity of magnet 
l Cat. LA-5071 




DOOR/BOOT/BONNET 
SWITCH SET 


European made set consisting of two spring 
mounted switches with plastic actuators, twc 
neoprene seals, two sturdy brackets, QC 
'-’-nectors, boots, self-tapping r- 


$9.95 


Low cost spring loaded switch, simply i 
to frame (or earth) when pin is released 
by operating car or cabinet door, etc. 

57mm overall, 12mm pin travel. 

Cat. LE-8875 . 

$1.25 

10ormore$1.15each 



CONCEALED REED SWITCH 
AND MAGNET SET 

Simply brilliant! Just drill a recess in your 
door or window and the magnet flush 
mounts to be "invisible". 

The reed switch segment is similarly 
mounted into the door frame or window 
frame and wired into your system. 

CAN’T BE TAMPERED WITH 
PROFESSIONAL QUALITY 

^at T * 


$4.99 


WINDOW TAPE 

To protect windows. Simply sti 


/ith circuit blocks. 


ALARM TAMPER (PIN) SWITCH ^ ONLY §8 95 

Low cost spring loaded switch, simply make , ™ I 




O 


ALARM TAMPER SWITCH 


Switch mounts behind alarm module or bell 
or whatever you desire. If device is tampered 

be triggered. 


$2.60 



CIRCUIT BLOCKS 

To suit window tape LA-5050 


609 each 


C ALARM CIRCUIT WIRE ^ 

Light figure 8 flex with trace, grey in colour. 
14 x 0.14mm. Conductors 2. Ideal for use with 
reed switches, sirens, IR detectors, etc. 

254 m*. 

V t ,V " 

$19 per 100 metre roll j 


MERCURY SWITCH 

Glass encapsulated 125 1 
Cat. SM-1035 

$1.75 


BLANK ALARM KEY 


ONLY 909 each 


BURGLAR ALARM 
PRESSURE MAT 


When the mat is walked upon (o 

Between 8 and 10mm thick. It wi 
fit under any carpet without shorting or 


ONLY $16.95 
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SOLDERING IRONS 


ADCOLA SOLDERING STATION 


Jaycar is proud to advise that we have recommenced distribution of quality Australian made "Adcola" soldering irons. Adcola soldering equipment is i 
around the world. 

Whilst Adcola equipment is very high quality, the fact that it is locally made is no 
even against low cost Asian imports! We therefore strongly recommend that you i 
you buy inferior imported products. 

THE HEART OF THE TEMPERATURE CONTROLLED SYSTEM 

The Adcola E024 power controller is basically an SEC approved power suuply. But it's a lot more sophistic 

with the temperature selected on the front panel of the EQ24. The temperature is continuously adjustable from 200 - 400 degrees centigrade (400 - 750 degress fahrenheit), 
amazing ±5 degrees centigrade! Power is supplied to the pencils via a ‘zero crossing' controller. This effectively means that power to the pencils is switched on and off only at the point or 
the AC power supply where the voltage passes through zero. By switching power in this sophisticated way spikes caused by commutated AC are avoided. (The major competitors elctro- 
mechanical switch operates randomly at ANY POINT on the AC!) 

An extra special electrostatic shield is wound between the primary and secondary of the power transformer to virtually eliminate mains-borne spikes - no damage to MOS devices! To 
further reduce static voltage effect an optional auxiliary ground lead is provided to earth the equipment to be soldered to the same potential as the soldering equipment. In this way the 
effective tip EMF is limited to around 10 millivolts! This is far below the damage level for all MOS devices of course. We believe that the E024 unit has by far the best static control in its 
class! The E024 is supplied with generous mains cord, soldering guide, technical instructions (including internal schematic and parts list), soldering iron stand, tip cleaning sponge and 
ground lead. It is fused on the AC mains. It is guaranteed for 12 months. 

BASE STATION ONLY 


$139. 



PROFESSIONAL IRON CLAD SOLDERING IRON TIPS 


3n (actually thicker at the point) then Nickel-< 


ADCOLA 240 VOLT IRONS 



SOLDERING IRONS TO SUIT 
40 WATT 

The CT-6 is a light-weight pencil with a very high capacity heating element for very N 
i-11 _-_t... juppHed with a #2041515mm tip as standard. Also supplied 


vatt thermal capacity. 

$42.50 

DESOLDERING TOOL 

Type CT-207. This is similar to the pencils above except that it has« 
temperature controlled tip (replaceable) which is connected to a vacuum bulb located 
on the handle. The bulb is placed conveniently so that it can be depressed by the 


FOR CT-6 AND S-30 IRONS 
#20407 0.7mm chisel point 
#2041515mm chisel (standard) 
#20430 3mm chisel point 
FOR CT-7 AND S-50 IRONS 
#50407 0.7mm chisel point 
#50425 25mm chisel point 
#50430 3mm chisel point 


S-30 

A high quality 12 watt non T.C. iron suitable for 
general hobby use. Idles at the correct temperatui 
forPCB work. Tips will not seize in iron. Uses sai 
tips as CT-6 p encil. ^ ~ 

Cat. TS-1492 

$27.95j 
S-50 

Similar to the above unit but with 16 watts thermal 
capacity. Uses same tips as CT-7 

cLtTS-1494 

$29.95 WP 


TEMPERATURE ADJUSTABLE 240°C to 450°C 

Excellent new iron, screwdriver temperature adjustable between 250 degrees C and 450 
a jg q enabling very delicate soldering on low settings with surprising heat energy 



DESOLDERING TOOL - 240V 

The hollow round tip allows you to set the soldering gun completely vertically i 

middle of the soldered joint. The heat spreads mare evenly L -' ■ ’ ‘ J 1 

- ' ’ ’ ’e layered PCB's 


n emptying and cleaning is easy i 


$69.50 
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SOLDERING IRONS 


SOLDER STATIONS 


WELLER WTCPN 

START WITH A GOOD SOLDERING IRON 

One of the best soldering irons money can buy. The Weller WTCPN uses an advanced 
temperature control system based on the Curie temperature of a magnet built into the tip. 
To change temperatures, simply change the tip. 

Low voltage transformer isolation means complete safety and the design ensures minimal 
leakage voltage at the tip - makes the iron perfectly safe to use with static sensitive IC's. 
Station comes complete with iron, tip, sponge and integral tip storage tray. The base houses 


The ultimate for the professional.or s t 




$149.50 


SCREWDRIVER 2mm TIP DOUBLE FLAT 
Cat. TS-1352 PT6A-315 0 

Cat. TS-1362 PT7A-370 8 

Cat. TS-1372 PT8A-430 0 


MICRON 

Select the temperature you require by the flick of a switch - no more changing tips to obtain 
ctable soldering station with all 

uld expect from a professional soldering iron WITHOUT die high 
TEMPERATURE SELECTABLE 

To 5 settings 320 - 350 - 380 - 410 and 440 degrees C. Temperature readout via LED baigraph 
instantly visible. 

TEMPERATURE STABILITY 

To within 4% of sleeted mean temperature at normal ambient temperatures i.e. 20- 25°C 
HEAT CAPACITY 

Full 48 watts of heat energy available for heavy duty work. 

EARTHED TIP/ELEMENT 

Tip is earthed as a protective measure for work on microprocessor circuitry, etc. 

LOW VOLTAGE ELEMENT 

24V element for added safety especially with CMOS and microprocessor soldering 'in situ'. 
SILICON RUBBER IRON LEAD 

Used providing a comfortable, flexible connection to station and durability against accidental 
bum damage. 

CHROME PLATED IRON TIPS 

Regardless of the excellence of the station and iron element, it is absolutely imperative the 
iron tips be of a high standard, easily cleaned and long life. The Micron tips a— 
of-the-Art chrome plated, iron dad ultra long life very resiT**”- 
easily and what's more are very REASONABLY PRICED! 

Cat TS-1600 
REPLACEMENT TIPS 
Cat TS-1601 Micro chisel 1mm 

Cat. TS-1602 Mini chisel 15mm 

Cat TS-16Q3 Standard chisel 3mm 


All priced at $4.25 each 






ARLEC SOLDERING KIT 

Designed for general purpose soldering, 
this kit includes a 30 watt 240 volt 
soldering iron a quality metal sta: 
sponge, a length of solder and tw 
tips. 

12 month warranty. Handy tips on how 
to solder. 

Cat. TS-1650 

ONLY $32.50 



f LOW COST 25 WATT^ 
IRON 

Ideal for the hobbyist and handyman 
240V operated with spare tips available. 
Lightweight. Tip temperature variation 
is well within limits suitable for electr¬ 
onics work. Complete with tip. 

Cat. TS-1440 

ONLY $20.95 

SPARE TIPS 
Cat. TS-1441 Micro chisel 
Cat. TS-1442 Mini chisel 
Cat. TS-1443 Standi ' 

ALL $4.95 each c 



(vrT\ 


15 WATT 
ECONOMY MODEL 

Ideal for light duty automotive use or 
field repairs. At this price an iron in 
your car, caravan or boat is cheap 
insurance against failed joints. 



( Instrument tip for Micron 30 watt and A 
Arlec iron with orange handle 1 

Cat. TS-1453 

$2.20 _ J 


MICRON 20 WATT 
PROFESSIONAL IRON 

250V AC SOLDERING IRON 


This great iron has all the feature! 


m High effidency patented heating eler 
It Iron dad chrome plated, long life 
interchangeable tips 
Cat. TS-1550 

ONLY $26.50 

IRON CLAD TIPS 

This soldering iron uses high grade iron 
clad, chrome plated and pre-tinned tips. 
Tip life expectancy is many times that of 
conventional plated tips. 

Cat. TS-1552 Micro chisel 1mm 

Cat. TS-1553 Mini chisel 15mm 

Cat. TS-1554 Standard chisel 3mi 

All TIPS $4.25 each 
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TOOLS 



A VERSTAILE ELECTRIC TOOL DESIGNED FOR ■ POLISHING ■ CUTTING ■ ENGRAVING 
■ DRILLING ■ SANDING ■ GRINDING ■ MILLING ■ ERASING, ETC 

Designed in Australia, the Supertool is a compact, precision power toll which has a multitude of uses 

j- j —ound the home, the office, factory, workshop, etc. It is ideal for miniature and electronic 

ing, educational projects and drawing office work. Particular emphasis has been placed on 
;n of the casing to ensure optimum balance and ease of handling, with weight kept to a 
m. The ergonomically designed on/off switch provides feather touch stop/start control plus 
lock for continuous running. The robust 12 watt motor operates at 10,000 revolutions per 
minute and is powered via an S.E.C. approved plug pack adaptor which plugs directly into the 

low 12 volts. The unit is supplied with 8 tools, 6 eraser sticks and a collet chuck with five collets for a 
variety of tasks including drilling, shaping, cleaning, grinding and erasing. It can also I 
supplementary bits and cutters for milling, sanding, polishing, cutting and the superioi 
line system of engraving. Supplied in carry case. 

Cat. TH-1900 
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COMPUTERS 


Jaycar computer cards work harder 

(\ 50 WATT'switch 


IBM PC/XT 

COMPATIBLE 

CARDS 

* Build your own IBM PC/XT in stages 
boards! 

k OR, upgrade your existing system with 
Jaycar XT boards 

Jaycar is proud to announce availability of 
a vast range of support boards for IBM PC/ 
XT computers and compatibles. All boards 
are factory pre-tested and guaranteed. 
When you buy products like these from 
Jaycar, you know you are safe! 

/fOMHz TURBO N 
MOTHERBOARD 

This is a high tech 4 layer board to keep 
RFI down to FCC specs. The board will 
operate at either 477MHz (Standard) or at 
10MHz. (The CPU & RAM speed changes 
but the I/O and system clock does not). 
Speed is hardware or software selectable. 

It uses the 8088-2 processor. 64CK of RAM 
is installed as well as the full 8 I/O slots. 

" XC-5010 


MODE POWER 
SUPPLY 

Fully compatible with IBM PC/XT. Metal 
case. Provides +5V @ 15A, -5V @ 1A, 
+12V @ 5A & -12V @ 1A from 240V 


$499! 



Will drive 2 x double sided double d 
floppy discs, one serial port, one parallel' 
port and one joystick or games port. 
Included is a clock/calendar generator with 
backup battery. Fully PC/XT & done 
compatible. 



$159 


(faULTI I/O BOARD') /RS232 (SERIAL) "\ 


CARD 


Supports two asynchronous communi¬ 
cation ports. Programmable baud rate 
generator allows operation from 50 baud 
to 9600 baud. 2nd serial port is optional. 
Fully buffered. A / a 


/PC/XT COMPATIBLE^ 
KEYBOARD 

84 keys. Plugs into case and cards. Quality 

$179 


(Colour 

GRAPHIC VIDEO 
CARD 


st. It will give RGB, TTL, 


monitor. It 
provides a test mode of 40 columns x 25 
rows (colour) and 80 columns x 25 rows 
monochrome. Mono graphics 640 dots x 
200 lines and colour320 x 200. Plugs 
straight in to I/O slot. 

Cat.XC-5018 


$139 




/Colour 

GRAPHIC/PRINTER 

CARD 

Provides printer AND monitor interface. 
Has one parallel printer port, composite 
colour, RGB CTTC outputs as well as 
composite monochrome video output 
with display buffer. Text mode 40 columns 
by 25 rows colour, 80 x 25 monochrome, 
graphics 320 x 200 colour & 640 x 200 



FLOPPY DISC T 

CONTROLLER - 4 
DRIVES 



4/0 PLUS II CARD ^ 

Provides one serial port, one parallel port 
id a joystick port! As well as this a clock- 
lendar is provided with battery back-up. 


/MONO > 

GRAPHICS/PRINTER 
CARD 

Massive 720 x 348 (2 pages) graphic resolu¬ 
tion, with Centronics parallel port. Text 


/"PARALLEL PRINTER " 
CARD 

This card provides a parallel interface for 
Centronic printers such as the Epson RX- 
80,100 & other similar printers. 
k Printer data port k Printer stati 


/^MICRON N 
SERIES II 
MONITORS 

HIGH DEFINITION 
COMPUTER MONITOR 

There are a number of low cost Hobbyist 1 
monitors around these days at prices 
unheard of year or so ago. 

However, they all suffer from poor to 
medium definition or resolution - hence 
eye strain becomes a real a headache. 

The situation has all changed with this 
supemb Micron Series HI non-glare, 
naturally, and screen character resolution 
well worthy of mating up with top end 
ersonal or professional computers. 
k 1050 lines resolution at centre screen 
k 22MHz bandwidth k Video input 

k Incredible - REPEAT - incredible 8 

SPECIFICATIONS 
Screen Green Phosphor Front Controls 
Power on/off, brightness/intensity, 
display centering Rear Controls Back¬ 
ground intensity, vertical & horizontal 
adjustments etc. Input Impedance switch 
75/10k Bandwidth 22MHz Resolution 

Cat. XM-4500 



Microsoft, MS-DOS are registered trademarks of Microsoft Corp. Hercules, Lotus, Epson, IBM PC/XT/AT are registered trademarks of their respective companies. 

92 BRISBANE 393 0777 

























































COMPUTER PRODUCTS 


The RS232 surge protector is used 
to protect RS232 ports from the 
possibility of costly damage from 
large voltage peaks caused by 
lightning or other power 
problems. This Unit uses Metal 
Oxide Varistors (MOV) to protect 
pins 2 ,3 & 7. It has one male and 
female connector with all 25 
4 9 connected straight through 

and with MOVs connected 
between pins 1 & 2. pins 1 & 7. The 
MOVs will suppress any voltage 
above 26 volts without affecting 
the normal RS232 voltage levels. 
The MOVs are capable of handling 
joule of energy and 250 amps 


$19.95 



RS232 MINI 
TESTER 

This tester indicates the presence of 
all important interface line by LED 
illumination when signal is active. 

All 25 pins are connected straight 

gh. 

Cat. PA-0886 $19.95 



RS232 MINI 
PATCH BOX 

The RS232 mini patch box is used 
to make custom RS232 interfaces. It 
consists of a small board with a 
connector on each end. All 25 pins 
of each connector go to the 25 
solder pads. By custom wiring 


be connected to tap signal 


$9.95 



NEC & MITSUBISHI DISC DRIVES 
from JAYCAR 

Quality Japanese drives from a quality supplier. These drives are GUARANTEED 
FOR 12 MONTHS. They are not the cheapest but they are virtually the best. 

MITSUBISHI MF501A 

51 / 4 " half height 500K (unformatted). 

360K (formatted) 

Remember! Guaranteed for 12 month: 

Japanese quality 
IBM PC/XT compatible 



$ 279.00 



NEC FD1155C 

Dual speed 300 & 360 rpm, enables 
two capacities: 1 & 1.6 Meg 
(unformatted) 

Compatible with IBM PC/AT. 

51 / 4 " half height. DSDD. 


$ 319.00 


NEC 5126 

25Mb (unformatted), 20Mb 
(formatted) 51 / 4 " half height 
hard disc drive. We believe that 
this is the best 20 Meg hard disk 
on the market today. Compatible 
with IBM PC/XT - AT. 


$999.00 



^ SEND SAE FOR FULL TECHNICAL SPECS ON ANY (OR ALL) DRIVES | 


FEMALE/FEMALE 

GENDER 

BENDER 

Saves modifying or replacing non 
mating RS232 cables by changing 
from amle to female. All pins 
wired straight through. 

Cat. PA-0884 


$18.95 



COMPUTER 

LEADS 


25 D male to 25 D male 
Cat.PL4)856 $30.95 

„ All leads 1.8 metres long. 


/Computer \ 

CASSETTE 

Exceptionally good quality, 
leaderless blank cassette in the 

SKEC20* lt:Caiie ' 

Cat. XC-4715 

$1.60 each 

10 up $1.40 each j 


DISKETTES 


s brand Memorex Floppy Discs. 

5V4" SSDD SINGLE Cat.XC-4750 

SV4" SSDD BOX 10 Cat. XC-4751 

includes library box 

5V 4 " DSDD SINGLE Cat.XC-4755 

5V4 M DSDD BOX 10 Cat. XC-4756 

includes library box 

Library Box - hold 10 discs Cat. XC-4758 
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MODEMS _ 

BUY SMART - BUY AUSTRALIAN 
fAVTEK MODEMS ) 


MEGAMODEM MULTIMODEM II 
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BOOKS 


IC SUBSTITUTION MANUAL 


This book is as good as they come. Lists ill 
of the current ICs from 108 of the western 
worlds IC manufacturers. National Semi¬ 
conductor lists 19 pages, (4 cols/page) of 
their products. Motorola 19 pages, RCA 
9 pages and Texas 18 pages. 

Many obscure (to Ausf - 



Computer Connection 
Mysteries Solved 

Graham Wideman 

This book provides the how's and why’s of 
connecting a personal computer to its peripherals 
for anyone with a computer system. This latest in 
Sams series on computer peripherals provides an 
introduction to the machinery available: printers, 
MIDI, Centronics, video hook-ups, and the RS232. 

assist users who deal with a variety of syster- 

presented early so novices do not i 
the more technical problei— 

Topics covered include: 

■ Attacking RS232 

■ Selecting options 

■ Simple cabling 

■ Testing and monitoring gadgel 


■ Hardwa 


cable and < 


C Programming 
Techniques for the 
Macintosh 


C Programming Techniques 
for Macintosh 

This intermediate-level programming book provides a thorough 
grounding in the C programming language as it is uniquely 
designed for the Macintosh. The authors discuss the history of 
the development of C, its relationship to other languages, its 
syntax, and specific usages. This comprehensive treatment 
examines the difference between tool kit calls and system calls, 
illustrates the design of a Macintosh application and discusses 


$37.95 



Computer Aided Logic Design 

An excellent reference for electronics engineers who use computers 
develop and verify the operation of electronic designs. The author 
uses practical, everyday examples such as burglar alarms and traffi 
light controllers to explain both the theory and the technique of 
electronic design. CAD topics include common types of logic gates, 
logic minimization, sequential logic counters, self-timed systems, and 
tri-state logic applications, packed with practical in' ' 
a valuable source book for the growing CAD field. 

cS P Bl«lf el90 X 248 ' SOftbOUnd |WElVFpfl| 

$44.95 




Printer Connections Bible 

At last, a book that brings order to the chaos of printer/ 
computer connections. Includes extensive diagrams 
specifying exact wiring, DIP switche settings, and external 
printer details; a Jump Table of assorted printer/computer 
combinations; instructions on how to make your own 
cables; and reviews of various printers and how they 
function. Saves time, money, and confusion. 

Wait till you get this book. You will be amazed by the 
magnificent illustrations that enable you to easily 
identify the most bizarre connections beween 
equipment! 

240 pages, size 190 x 248, softbound £29 95 


stand programs and helpful 
illustrations demonstrate Mac¬ 
intosh techniques such as 
windowing, custom dialog 
boxes, accessing utilities in the 
Macintosh ROM tool kit, pull- 
400 pages, size 190 x 248, softbound down menus, powerful 

Cat. BS-0416 $44.50 and using the mouse. 

Understanding Digital 
Logic Circuits 

Designed for the service technician engaged in 
radio, television or audio troubleshooting and 
repair, this book painlessly expands the tech- 
nidans expertise into digital electronics. 
Beginning with digital logic diagrams, the 
reader is introduced to basic adders and sub- 
, flip-flops, registers 


) x 216, softbound 

$34.95 

Interfacing to the IBM 
Personal Computer 

The IBM PC's open architecture lends itself 
to external device interfadng. Learn from the 
lead designer and architect of the IBM PC how 
to exploit this capability . Includes design tips 
and examples, many subroutines for inter¬ 
fadng, and BASIC programs to explain inter¬ 
fadng fundions. 

272 pages, size 203 x 235, softbound 
Cat. BS-0408 


Soul of CP/M: 

How to use 

the Hidden Power 

of your CP/M System 

Recommended for those who have read the 
CP/M Primer or who are otherwise familiar 
with the CP/M's outer layer utilities. This 
* teaches you how to use 


?s, size 203 x 235, softbound 



$32.95 

Introduction to Automotive 
Solid-State 

Understand the workings of seleded on-board 
automotive "black-boxes" and logic systems. 

Included are anti-skid braking, electronic 
ignition control, trip computers, emission 
rontrol systems, ignition syster 


96 pages, size 216 x 2 
Cat. BS-0404 

$19.95 


$39.95 
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BOOKS 







THE COMPLETE GUIDE 
TO CAR AUDIO 

The sound systems available for cars these days is 
unbelievable compared to even 10 years ago If you 
are right into heavy car sound this book is a must. 

cations and intelligently compare various units. 

An incredible amount of installation information 
is also provided. 

An explanation of all main components and their 
relationship is given as welL 
Cover dimensions 220 x 140mm, 232 pages 
Author - Martin Clifford 
Cat. BS-0732 


ADVANCED UNIX - 
A PROGRAMMERS GUIDE 

By Stephen Prata BS. PhD 

Go beyond the basics of UNIX. This book strips UNIX 
fundamentals and jumps right into the ins and outs of 
the system's key components covering UNIX from the 
programmes perspective. 

You will learn to: 

■ Use the Bourne Shell, shell scripts, loops and system 

■ Create UNIX graphics 

■ Use C in UNIX, the C library and more! 

Numerous examples will show you new ways to 
improve your programming speed and accuracy. And if 
you run into problems, there's a special chapter that'll 
show you how to get back on the track fast! 

Few books can compare to this one. It’s easy to read and 
use, and simply the most complete guide to advanced 
UNIX programming you can buy! 

484 plus pages. Cover dimensions 250 x 190mm 
Cat. BS-0737 

$42.00 


HOWTO BUILD SPEAKER 
ENCLOSURES 


$19.95 


$14.95 


$39.95 


$34.95 


CMOS COOKBOOK 

One of the best selling technical books on the market, this cookbook gives you a solid understi 
technology and its applications to real world circuitry. The author explains how CMOS differs 
designs, how it is powered and what its advantages are over other constructions. A mini catali 
which lists over 100 devices, giving their pinouts and application notes. The final chapter shov 
put all the previous information together to construct a number of large scale working instrun 
416 pages -140 x 216, softbound 

Cat. BS4J518 $23.95 


UP-TO-DATE WORLD 


S TRANSISTOR COMPARISON TABLE: 

re is included 784+ pages of transistor equivalents in strict alpha numeric order. Each 
fou how to device is briefly described by its prime maker, material, pol 


,?iocvvm4s 


ONLY $29.95 


DATA COMMUNICATION, 
NETWORKS AND SYSTEMS 

This book brings you completely up-to-date in state-of-the-art 
data communications systems, how the systems operate and 
what new options are open to users of such systems. 

This book is not cheap, but important REFERENCE WORKS 
never are. Inside the 360+ page tome you will find: 

A Basic system approaches for local area networks, their 


Cat. BS0733 $75.00 

BEST BOK OF LOTUS 1 -2-3 (2nd Edition) 


used and their rationale 
A A contemporary introduction to modems, multiplexers and 
concentrators, plus the protocol process 
Ar A review of transmission media and the characteristics most 
important in data communications 
& Error control techniques and strategies 
A A look at where common carrier regulation and what direction 
it appears to be heading 

The book is hard cover and is edited by the distinguished Prof. 
Thomas C Bartee of Harvard University. 

It is the definitive book on data communications. 

Dimensions 260 x 200, over 360 pages 

10 chapters each divided into subchapters for reference 


SEMICONDUCTOR 

GENERAL 

PURPOSE REPLACEMENTS 
(4th edition; 

By H.W. Sams Engineering Staff 
Shows general-pupose replacements for almost 225,000 
bipolar and field effect transistors, diodes, rectifiers. Ids, 
and more, listed by U.S. and foreign type numbers, 
manufacturer's part number or other I.D. Easy to use 
and complete. 

960 pages, 216 x 280, softbound 
Cat. BS-0725 


This tutorial book steps readers through the 
various functions of the program and shows 
them how to use Version 2.0 in today's 

a section is designed to allow newcomers to 
be productive immediately. 

■ Functions and Formula 

■ Formatting the worksheet 

■ Copying ranges 

■ Editing, displaying and managing 

■ Practical examples 

■ Creating graphs and printing graphs 

■ Database management and sorting 

■ Tables and statistics 

BS-0739 


MS-DOS BIBLE 

By Stephen Simrin 


385 plus pages, co 
Cat BS-0736 
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BOOKS 



6502 SOFTWARE DESIGN 

Gives you a wealth of complete and valuable 
information on how to successfully control the 
powerful 6502 microprocessor using assembly 
language instructions, and provides an in-depth 
look at the microcircuitiy which gives the 6502 
its wide range of applications. The book contains 
88 debugged programs which demonstrate and 
utilise the clean switching characteristics, low 
power dissipation and extra speed of this popular 
microprocessor. The programs include simple 
j.i-1- a *— : -to hour delays). 


8080/8085 SOFTWARE DESIGN 

Give you a thorough, detailed lot ‘ 


$24.95 


and a complete interrupt polling: 

272 pages -140 x 216, softbound 

Cat. BS-G578 $24. 

PROGRAMMING AND 
INTERFACING 
THE 6502 WITH 
EXPERIMENTS 

Excellent starting point for 6502 based micro¬ 
computer novices and vetrans alike who may 
not have much assembly language and programming or chip level interfacing experience 
Includes experiments and examples of simple I/O techniques, instructions and chip level 
interfacing that can be reinforced with a low cost KIM, SYM or AIM system. Helps you 
understand all 6502 based computer systems. 

416 pages, 140 x 216, softbound 

Cat. BS0580 $28.95 

Z-80 MICROCOMPUTER 
DESIGN PROJECTS 

Gives you a solid, in-depth look at the highly 
popular Z-80 microprocessor, the heart of many 
contemporary microcomputers. Provides a complete 
look at the internal architecture of the Z-80, and 
even shows how to build a microcomputer, the 
EZ-80, using the powerful chip. The book may be 

as a training course and is also highly valuable to 
the computer hobbyist. 

208 pages, 216 x 280, softbound 
Cat. BS-0596 

$25.95 

FIBRE OPTICS COMMUNICATIONS, 
EXPERIMENTS AND PROJECTS 

By Waldo T Boyd 

Shows you light beam communication fundamentals, introduces you to the 
simple electronic devices used, and lets you participate in transmitting and 
receiving voice and music by means of light travelling along slender glass fibre. 

224 pages, 140 x 216, softbound 
Cat. BS-0720 

$26.95 

ELECTRONIC TELEPHONE 
PROJECTS 

Helps the hobbyist or electronics experimenter with 15 
projects, including Soft Tone (replaces the harsh bell sc 
Babysitter (permits you to dial your home from anywl 
home activities). Provides numerous illustrations and. 

’ ' tion on construction, testing and hook-up. 

es, 140 x 216, softbound 



HOWTO PROGRAM AND 
INTERFACE THE 6800 

Popular author Andrew Staugaard gives you a complete 





interfacing techniques with specific referen 
powerful and highly popular Motorola 6800 series. 
Information flows smoothly from introductory 
microcomputer considerations through internal 
architecture, programming techniques and system 
interfacing. Included are over 30 practical experiments 
which you can perform on any 6800 based 
microcomputer. A perfect learning aid for computer ai 
electronics students. 

416 pages, 140 x 216, softbound 


$25.95 


Z-80 MICROCOMPUTER 
HANDBOOK 

Designed to acquaint you with the hardware of the Z-80 and to discuss 

• ’ mpressive software a -- u “ 

imber of chapters art 


$21.95 MAGAZINE 
BINDER 

NEW, IMPROVED, WIDER 

We have re-designed the vinyl magazine 
binders for 1987. Because magazines are so 
thick these days we like you have found it 
almost impossible to get 12 issues (i.e. one 
years worth) into the one binder. So our 
new binder has a wider spine with a wider 
magazine retaining fitting inside. This 
fitting has another great feature too. It 
doesn't have those slots to hold the wire. 

It has HOLES. This gives you a greater 
flexibility when mounting a skinny 
magazine issue against a fat one. Extra 
holes are punched in (16 in all) if you 


Bedcnjc 


$17.95 



REGULATED POWER 

SUPPLIES 

(3rd Edition) 

The newest, most comprehensive discussion of 
internal architecture and operation of the latest 
solid-state regulators. Thoroughly explains when 
regulated supplies are needed and how to 
incorporate them into your design projects. 
Discusses modem, practical circuitry including 





555 TIMER APPLICATIONS, 
SOURCEBOOK WITH EXPERIMENTS 


nd computer engineering. Seventeen simple experiments are provided 
3 give you a working knowledge. 

60 pages, 140 x 216, softbound 


$12.95 


PHILIPS GENERAL CATALOGUE - 85 Edition 


$34.95 


changed and this veiy popular dock is still W7o current at a vmu 
special price. Line data is provided on the full range of preferred 
Philips products including: Logic, Memory, Analogue, Radio/- 
Audio, Video, Remote Control, Videotex, Telephone, Timing & 
general industrial IC's as well as Memory, Microprocessor and 
Service-Custom IC's. Apart from this you will find data on a 
range of: Diodes, Varactors, Rectifiers^ SCR's, Triacs, bi-directional 

sistors, LEDs, Fibre Optic and other devices. 







rrctors, gearboxes, magnets and lots of other things. 
NEED WE SAY MORE? 

1" thick - Dimensions 145(W) x 210(H) x 24mm 


$12.95 



GORE HILL 439 4799 97 

















































BOOKS 


NATIONAL DATA 
BOOKS 

LINEAR DATA BOOK 

This book presents approximately 
2000 pages of specifications and applications 
for our high technology linear products. 
Applications, descriptions, features and 
diagrams in this data book include detailed 
sections for voltage regulators. Op amps, 
voltage comparators, A to D, D to A 
convertors, industrial blocks and audio and 
TV circuits. The data book also features 
advanced telecommunications devices and 
speech synthesis (DIGITALKER). Plus other 
non state-of-the-art linear products offering 
performance, economy, quality and 
reliability. 

Cat. BN-4000 $16.50 

LINEAR DATA SUPPLEMENT 

The 1984 linear supplement provides the 
most recent information on National new 
linear products. This supplement also 
provides a comprehensive index published 
in the Master Data book. New products 
designed are indicated by an asterisk and in 
bold type revised data sheets. National's 
supplement data book system allows you to 
make product selections of their latest 
product offerings. 

Cat. BN-4001 $9.50 

HYBRID PRODUCTS DATA 
BOOK 

The Hybrid Products Data book is the only 
National Semiconductor publication that 

hybrid semiconductor products. 

Included are precision thin film and thick 
film products which provide the user with 
standard finctions from operational 

beyond those of current monolithic 
technology. Product selection guides and 
application section are also included. 

Cat. BN-4040 $10.90 

TRANSISTOR DATA BOOK 

Contains full specifications and application 
notes of about 1800 transistors. In addition to 
small signal and power bipolar and field 
effect transistors, there is a section for 
multiple field effect transistors. 

Cat. BE-4005 $11.50 

VOLTAGE REGULATOR 
HANDBOOK 

This manual has been created and arranged 
to simplify the task of selecting an 
appropriate three-terminal regulator 
according to your specific system needs. 
Information is also supplied on heat sink 
selection and design, power transformer and 
filter specifications, and on various extended 
use applications for the basic three-terminal 
and dual tracking regulators. 

Cat. BE4O10 $12.50 

LOGIC DATA BOOK 

This is the LOGIC data book from National 
Semiconductor. It contains complete 
information on the extensive National 
bipolar logic families. The series of logic 
families presented in this book are TTL 
(54/74), Schottky (54S/74S), low power 
Schottky (54LS/74LS), high speed (54H/74H) 
and low power (54L/74L) 

Cat. B&4015 $13.50 

CMOS DATA 

Complete data on National 4000 and 74C 
series CMOS as well as the CMOS LSI 
devices produced by N.S. 

170(W) x 230(H) x 60(D)mm 

Cat. BN-4026 $16.50 

INTERFACE DATA 

This data book provides complete 
specifications for a variety of transmission 
line drivers/receivers, peripheral/power 
drivers and level translators/buffers. 

Product selection guides list applications, 
information and operating features. 

communications and disk support products 
are also covered in this data book. The 
interface appendices section contains cross 
reference guides, the programmable logic 
section describes the technology design and 
gives application suggestions. 

Cat. BN-4030 $ 16.50 
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Instruments ^ 

Great new range of learning books from Texas Insfruments. 
All books have quiz sections to enhance learning. 

Basic Electronics Technology 

Evans, Mullen and Smith 
An overview of electronic technology based 
on semiconductor devices and integrated 
circuits. Includes information on both _ 
and systems applications. Everything fr 
basic concepts for beginners to advance 
theory for practitioners. The compreh 

text is divided into two major parts -__ 

and digital. Both sections feature general 
and detailed c“- 1 - J - !J - 

easy-to-understand. One of the e 
and most comprehensive books on oasic 

464 pages, size 187 x 248, hardbound 
Cat. BS-0450 

$39.95 

Basic Electricity and DC Circuits 
(2nd Edition) 

important concepts, terms and related 
mathematics the beginning student needs 
to understand basic electricity. It allows the 
reader to proceed at his or her own pace as it 
communicates the fundamentals of DC 
electricity. Text is reinforced with work-out 
examples. From basic definitions through 
advanced concepts and applications, this book 
is designed with the reader in mind. 

921 pages, size 188 x 248, hardbound 
Cat. BS-0452 

$39.95 

Basic Electricity and DC Circuits - 
Audio Course 

lix cassettes (Must be used with text BS-0452) 


$26.50 

Understanding Data Communications 
(2nd Edition) 

lunications - using digital signals to 
ite information - is the lifeblood of 
„ nomy. Its pervasive impact can be 
felt everywhere, from newspaper copy transmitted 
by satellite and printed at remote locations to 
intercontinental communications used for 
international business. Understand the codes used 
* ita communications, the types 




equipment. Find out about protocols, error c 

272 pages, 178 x 229, softbound 
Cat. BS0455 

$27.95 

Understand Microprocessors 


and assembly language. The bookprovid'es 
individualised learning format for the newcomer 
who wants to know what microprocessors are, 
what they do, and how they work. It is a quick 

288 pages, 178 x 229, softbound 

$27.95 

Understanding Digital Electronics 
(2nd Edition) 

Take an enlightened trip into the world of digital 

used in digital systems. Explore what they are, what they do, 
how they are used. Leant why digital circuits are used 
Discover how AND, OR and NOT digital circuits mak 

into electronic language. Find out how digital 

in microwave ovens, petrol purr 
cash registers, and other high te< 

264 pages, 178 x 229, softbound 
Cat. BS-0458 

$27.95 
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MICRO CHART® INSTANT DATA CARDS 

✓ Solid plastic - lasts a lifetime ✓ Two comprehensive sides ✓ Crystal clear printing 

✓ Instant access to data you need ✓ Full 81/2“ * 11" size s' 2mm plastic protection layer 

✓ All key data in one place 

ALL MICROCHARTS - ONE LOW PRICE $12.50 each 


<jk, MICROCHARTS are professional, 

comprehensive, plastic summary cards 
fy/ y packed with key time-saving information 
on: microprocessors electronics, program¬ 
ming, and tools for business. Colourful 100% 
plastic MICROCHARTS are carefully 
organised for fast use at work, home and 
in the classroom. 



THE CHEAP VIDEO COOKBOOK 



Complete discussion of a new, low-cost 
way to get words, pictures, and op-code 
out of your computer and on to anv 
ordinary TV set. D“ T — 
any easy-to-build,: 


than $20. This circuit 
, be software controlled to provide any 
■ graphics format including 


on (256 x 256) and a for 


$15.95 



VIDEO CAMERAS: 
Theory & Servicing 

an't fix it unless you know how it works, 
sntry-level technical primer on video 


„ the electronics to final int< 
all concepts are fully discussed. The final section 
on troubleshooting lets you put your new found 
knowledge to work for profit. 



SON OF CHEAP VIDEO 

This sequel to The Cheap Video Cookbook provides complete vie 
display system which you can build for as little as $7. Likewise, 
transparency display can be created for around $1, by using a vid 
circuit called "The Snuffler" which is completely described in 


$17.95 



HANDBOOK OF 
ELECTRONIC 
TABLES & 

FORMULAS 
(3rd Edition) 

A complete reference book that quickly puts at your fingertips the la 

Provides you with the hard to remember constants as well as standa 
have been established by industry and government. 

Also covers symbols and codes, service and installation data, design 


THE HOWARD W. SAMS 
CRASH COURSE 
IN DIGITAL 
TECHNOLOGY 

By Louis E. Frenzel, Jr 

Quickly provides you with a solid foundation 
in digital fundamentals, state of the art com¬ 
ponents, dreuits, and techniques in the 
shortest possible time. Gives you specific 
knowledge and skills necessary to under¬ 
stand, build, test and troubleshoot digital 

2(1 pages, size 216 x 280, comb bound 
Cat. BS-0703 

$34.95 


DESIGN OF PHASE LOCKED 
LOOP CIRCUIT WITH 
EXPERIMENTS 

An excellent introduction to the theory, design and 
implementation of phase locked loop dreuits using various 
TTL and CMOS devices. Useful self study course for the 
-!--- J indusion in college courses on control 


systems or linear ICs. Includes manufach 
describes the use of breadboarding ai< 
laboratory type experiments. 




$18.95 


$21.95 


By Mark J Robillard 

Cover complete hardware and software design of rover 
systems, or driverless vehides and their guidance: high 

-ipulator systems or the familiar robot 

elligent systems, or home servant types 


level control of ma 


$34.95 


BRISBANE 393 0777 99 


































TELEPHONE PRODUCTS 


INPHONE 

Cordless Phone 



The fabulous POrtable Telephone that you 
the house, garden or swimming pool. 

Inphone is microprocessor controlled with a range of up to 250 metres 
and absolute clarity. 

No other cordless phone has the quality, security and the features at 
anywhere near the affordable price of INPHONE. Tired of being tied to 
the phone when you have better things to do? Wouldn’t it be wonderful if 
you could take the phone to where you want to be around the home, office 
or factory. You could be getting on with other things instead of worrying 
about missing a call! Now you can with the new generation cordless 
phone INPHONE. 

Features: 

it Simple to use and easy to install - just plug it in 

it Operating range up to 250 metres (800ft) 

it Security code system with 16,348 combinations 

it Call function at base unit to alert handset 

it Pulse dialling with audible tone feedback at the touch of a key 


/Specifications: 


$269 


power DC 4.8V rechargeable 
Base unit 12V AC (Adaptor supplied) 
Base Unit Channel 3 

RXSens luV 

RXFreq 39.875MHz 

S/Noise 50dB 

TX Power Max permitted 

TXFreq. 30.175MHz 


39.825MHz 

50dB 

Mck permitted 


Handset Channel 3 

RXSens luV 

RXFreq. 30.175MHz 

S/Noise 45dB 

TX Power Max permitted 

TXFreq. 39.875MHz 


REMOTE ANSWERING MACHINE 

This fantastic new microprocessor controlled answering machine offers the very best in functions and operation. 

Featuring beeperless remote control - this unit and your messages can be accessed from anywhere in the world without a decode] 
simply by pre-programmed voice patterns. 

Featuring feather touch controls, automatic outgoing message check, remote erase mode, high gain microphone, built-in volume 
control and also allows for recording of messages for in home or office use. 

Full one year warranty - Telecom permitted No (C86-16-69). Sleek styling to suit any decor. 

DUE APRIL 1987 



Cat. YT-7030 


$349.00 



"DISCOLITE" GREAT NEW PRODUCT FOR 1987! 

>mplete with inbuilt microphone and wired in spotlight assembly 


Just imagine a 3 channel mt 

in metal case for LESS than_ v . 

That's right! You get a FULLY PRE-PUNCHED metal cabinet, 3 chanr 

All that is required are 3 E.S. floods and you have an instant disco in > 
Remember nothing else to buy but the lights! 

Dimensions: 370(VV) x 125(D) (globes stick out about 140mm) x 125mr 
Cat. KJ-6540 


KIT 



$99.95 I 


100 TELEMAIL 008 022 888 FOR COUNTRY ORDERS 















TELEPHONE ACCESSORIES 


US TELEPHONE TYPE LEADS/CONNECTORS 

















































ROBOTS/PHONE PRODUCTS 


STD/ISD TELEPHONE CALL 
PREVENTION MODULE 


This unit is connected in series with your telep 
It will prevent unauthorised use of your phone 
for ISD and STD calls. 

The module contains a keyswitch 1 


$29.95" 


ETI 283 CUSTOM 
TELEPHONE RINGER KIT 

Ref ETI April 1987 

Connect this to your home or office telephone (with double adaptor) 
and generate your space age telephone ring tone! 

Can be adjusted to give very 'spacey' arcade game like noises! 

If you work in an environment where you cannot tell if it's your phone 
that is ringing, this is for you! 

Case and electronics included. 

Double adaptor (Cat. YT-6020 $750 extra) 

T ~ ir ~° (Note: this is a KTD 


uxore: inis is a fd. i; 

$39.95 



TELEPHONE CALL DIVERTER 


This is an exceptionally good diverter. It enables you to divert 
an incoming call on one line to another location. Many 
incoming callers do not like leaving messages on a machine 
and with a diverter the caller will not know that your office 
is unattended. 

The YT-6510 will divert either line (2 lines required) or will 
divert one incoming line only. It can monitor incoming calls 
if you are there! The YT-6510 will redial at either 10 (standard) 
or 20 pulses/sec. If you are redialling to a 3 digit exchange (i.e. 
a 7 digit phone number) you can confidently set the diverter 
to redial at 20pps to save dialling time. 

This diverter will work with either tone or pulse dialling systems 
and has other features that only relate to tone dialling. 



$199.00 


FOR ROBOTICS 

/1987 RANGE OF 


Jaycar is proud to announce our 1987 'Turtle' robot 
line-up. We have expanded our range to 3 models - 
selected for value-for-money and performance from 
a large number of overseas types. 

Prices start from a modest $49.95! All robots are 
supplied in attractive gift packaging. 






































GENERAL PRODUCTS 





JAYCAR JVE-1 VIDEO DETAIL ENHANCER 


What is a Video Enhancer? 

It is a black box that connects between two VCR's to improve the quality of a recording of an original 
tape. No tricks, just sound engineering practice. They have been around TV studios for years and 

-iw being built into the latest VCR's. The Jaycar unit was designed by a staff member of a well 

_n Australian University and we have bitten the bullet by making them in Australia. 

The unit works well (some say better) than units costing up to two hundred dollars or more. It is the 
only 625 line 50 frame PAL-D Australian designed and made unit available that we know of. The 
unit features enhance, core/gamma control and bypass switch. It will drive up to 3 VCR's at once 
no degradation and works well as a Video Distribution Amplifier as well. It is supplied 
. ... -— 1 -’dt and is guaranteed for 3 months. 


SPECIFICATIONS 

# Maximum enhancement not less than +8.3dB @ 2MHz 

* Enhance disabled (bypass) response, DC to 5MHz; -0.5 +ldB 
It Colour subcarrier OdB notch frequency, tunable to 4.43MHz, ±0-5dB, all settings 
It Amplifier group delay, less than 0.075uS 

It Signal handling capacity not less than 1.35 volts P-P (sync, is clipped first) 

It Power 12V AC ©100mA 

It Controls: on/off, enhance, enhance/bypass switch, core/gamma control 
It Input connector RCA socket 
It Output connectors RCA x 3 

DESIGN FEATURES 

It A unity gain notch at the colour subcarrier frequency, whose purpose is to 
chrominance to luminance errors at high enhance levels. 

It A closed loop configuration with lead tag compensation to achieve stable, well defined 
DC coupling eliminating large capacitors in series with the video signal and achieving DC 
response for applications requiring it 
It Low output impedance p“~“ 1 - v 


ONLY $79.95 


12 VOLT PLUG PACK POWER UNIT 

Cat. MP-3020 $12.95 




f ULTRAVIOLET EPROM ERASER 

This is the proverbial answer to a maidens prayed It's all very good being able to 
program EPROMs easily but how do you ERASE them quickly and safely. You can 
put them out in the sun for an undertermined time or use a special high power UV 
tube in an unprotected 20W fluoro batten. You could also end up with a white walking 
stick! 

If you need to regularly erase the contents of EPROMs (even NEW EPROMs could be 
corrupted with random data) then this is your most cost-effective solution. It will 
erase up to 9 x 24 pin devices in complete safety to your eyes and your chips, in around 
40 minutes for 9 chips (less for less chips). This US-designed product has a special 
safety conductive-foam chip drawer and has a double insulated design for your safety. 
We are very excited about this product and we are sure you will be too. 

FEATURES 

It Erase up to 9 chips at a time 

It Chip drawer has conductive foam pad 

It Mains powered 

It High UV intensity at chip surface ensures thorough erase 
« Engineered to prevent UV exposur 
It Long UV tube life 
SPECIFICATIONS 

Operating Voltage 240V 50Hz 


Power Consumption 
Capacity 

UV Source Wavelength 
UV Intensity 

Dimension 
\Weight 


ONLY $99.50 


IT TURNED ON " 

BUT PEOPLE DIDN'T.. 

The Great Australian Turn On was supposed to take the market by storm. But it didn't. 

WHAT IS IT? 

Well, it's basically a device that plugs into a normal 240V power point. You then plug 
another appliance into it. You clap your hands twice - PRESTO - the appliance turns on! 
GREAT! A remote controlled switch ideal for TV, lights, radios, stereos, etc. 

BUT - at $39.95 it was too dear although it worked well. Jaycar has purchased the entire 
distress stock at a never-to-be-repeated price. 

They would go quickly at half the price $19.50, but we are passing them to you. 
for the staggering price of only $14.95. 

Cat. YS-5600 

* IMPRESS YOUR FRIENDS 

• ELECTRICITY AUTHORITY APPROVED ^ \\\ • V 

MONTH WARRANTY 


$14.95 


DIGITAL FEVER 
THERMOMETER 


ONLY $12.95 


inese quality. 
. QM-6130 


GOT THE WIND UP? 

Know where it is 

WIND SPEED/DIRECTION 
INDICATOR 

Until now, owning a wind speed/direction 
indicator has been beyond the reach of many 
boating/sailing enthusiasts. 

State # P Low cost It Battery operated It 90 day 
guarantee * Completew.* cab es^ 


$J99.00 


BLOOD 

PRESSURE 

MONITOR 

Ideal for the fitness enthusiast. Absolute 
essential for those over 40 and concerne 
with their health, or fitness therapy. Use 
this easy to operate monitor to measure 
your blood pressure. 

Remember blood pressure is in itself 
sypmtomless and the usual forerunner 1 


nd Diastolic blood 


FEATURES 
Includes 'error' display warning of incorrect 
use. handbook supplied will enable anyone 
in your family to be fully conversant with 

display of Systolic a 1 ™ 
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GENERAL PRODUCTS 


(ULTRASONIC pest and insect repeller 

PESTREPELLER is effective in controlling mice, rate, roaches, ants, flees, crickets, silverfish, I CAUC C-IG Kfl 1 

waterbugs, moths and most other common pests. 3AVE$IO.OU 

Laboratory research has shown ultrasonic sound waves attack the auditory system and | OVeT ISSt VeSTS PITCe | 

nervous system of most common pests causing them pain and discomfort. 130dB's of sound 1 

waves are out of the range of hearing of humans and most household pets such as dogs, cats, 

* Dtel^ioo^b x 80mm * Power supply adaptor supplied 240V AC/9V DC It * ON L V V 3 9 . 5 0 

, Frequency range 30kHz to 65kHz variable It Output level 130dB. \ W T 

- 



QUARTZ CRYSTAL CLOCK\ 
MOVEMENT V^i 

• Very contact 

9 Self starting one-second stepping motor has strong torque 

it Powered fay 15V AA battery that lasts for one year ^ J 

second/month accuracy 

It 56mm square, 15mm deep - 

Fit your own custom clock face. Great for novel applications such as fitting to pictures, 
boxes, photographs etc 

SUPPLIED WITH 3 SETS OF HANDS 

“““ONLY $12.95 XJ 

_ 

second hand j 


C MICROWAVE OVEN LEAK DETECTOR ^ 



DIGITAL ALARM 
THERMOMETER/CLOCK 


?h?ddus and Farenheit. It also tells the time. An alarm will 
mperature falls below or above a preset temperature. Handy pocket: 


i displays the temperature i 


x 82 x 22mm. 


; range -20°C to 70°C - 0°F to 160°F. 




ONLY 

$16.95 


FM WIRELESS INTERCOM 

Thes are great for homes, between garage/workshop/office and house, between rooms, 
grandparents upstairs, next door neighbours etc. The built-in monitor control allows you 
to put one in the childrens room which transmits continuously, telling you when the 
babies are crying. Great for the office, between upstairs/downstairs, between offices - the 
possibilities are endless. To connect the intercoms, just plug into 240V power points and 
they transmit through the cable already laid. The only restriction is that both intercoms 
must be plugged into the same phase. (A phase usually incorporates 4-8 houses). Two 

“ p cT i<m for pnvate conversatloris 


ONLY $109 


per pi 


mmm 


mmm 



2 STATION WIRE INTERCOM 


These intercoms are battery operated or can 
be used with our 240V adaptor (Cat. MP-3010 
@ $14.50). Wire is supplied to connect all 
units. Built-in call tone, so any station can 




30 METRE QUARTZ DIGITAL WATCH/ 
STOPWATCH 



104 GORE HILL 439 4799 


















































NEW PRODUCTS 




HEADLAMP 

A unique and incredibly handy product complete with elastidsed band to slip over your 
head leaving both hands free. 

Lamp head is adjustable, so if you are looking straight ahead, the light beam will light 

$8.50 


pH CHLORINE METER 


directly in front of you or almost dc 
Uses four AA batteries. 

Cat. SL-2750 

A HEADBAND MOUNTED 
LAMP IDEAL FOR WORKING 
IN DARK PLACES... 


ONLY $39.95 


/'ROTATIVE LAMP 


$6.95 


$4.95 


- 


MAGGY LAMP 


This unit magnifies any object under a clear, 
cool fluorescent light. The magnification is 
the maximum obtainable. Built like a Rolls 
Royce, this unit will last a lifetime. Ideal for 
fine PCB work leaving both hands free. V\ 
throughly recommend thi 


f FLUORESCENT 
LANTERN/TORCH 


$19.95 


KIDS BIKE "EMERGENCY" 
SIREN 

A GREAT GIFT FOR ANY CHILD 

he microphone gives 
•lie Address! (Itdoesi 


ONLY $12.95 


ILLUMINATED 

MAGNIFIER 

LOW COST DESIGN 


This design clamps to a desk or 1 
counterpoise arms can be located in virtually 
any position. The lens is 100mm dia. 4 diop¬ 
ters mag. - the best for such an appliance. A 
neat feature of this product is a rule 
mounted under the lens. This enables you to 
make measurements without distortion 
error. Supplied with line cord switch. Takes 


W globe (r 


supplied). Beige i 


$99.00 
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INTEGRATED CIRCUIT PINOUTS - 74251 - 74352 

74C k: 74F kc 74H * 74L kr 74S kr 74AS * 74HC kr 74LS kr 74SC * 74ALS kr 74HCT 
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DATA 


The RS-232 Interface 

Line Functions: 





mimwm 

TT TTTTTTTTTT 

14 15 16 1718 19 20 21 22 23 24 25 



2708 AMD, Motorola, National, Intel, H 

271 6, TMS2516 (TO, Intel, Motorola, National, NEC, AMD, Hitachi, Mostek, Fuji 
TMS2716 0I) 

TMS2532, MCM2532, MCM2SL32, Motorola, U, Hitachi, OH, National 
2732 AMD, Fujitsu, NEC, Hitachi, Intel, Mitsubishi, National 
2732A Fujitsu, Intel, NEC, H AMD, 

MCM68764, MCM68L764, MCM68766 Motorola 

2764 Intel, Fairchild, OH, NEC, H, Toshiba, AMD, Fujitsu, Hitachi 

TMS2564H 

2764A Intel, AMD 

27128 Intel, AMD, Fujitsu, NEC, Toshiba, TI, Mitsubishi (M5L27128K & M5M27C128K) 
27128ADC AMD 

27256 Intel, Atmel, 27C256 National 
TMM27256D Toshiba, Fujistsu (27256 a 

27512 Intel, AMD 

27513 Intel 


ad 27C256) 
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TO: JAYCAR Pty Ltd P.O. Box 185 Concord 2137 




ORDER FORM 


Deliveiy Imtru 

□ MAIL (see table below) 

□ AIRMAIL (add $4 to P&P value) 

□ REGISTERED MAIL 
(add $3.65 to P&P value) 

□ ROAD FREIGHT 

($13.50 anywhere in Australia up to 40kg 

□ OVERNIGHT JET AIRFREIGHT 

($8 anywhere in Australia up to 3kg) 

□ TRANSIT INSURANCE 

($1 per $100 goods value) 




it $10 


*1 
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GENERAL INFORMATION 
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JAYCAR - HERE TO SERVE YOU 

Drop into any one of our 6 friendly locations for efficient service. 





144 LOGAN ROAD BURANDA PHONE: (07) 393 0777 


HURSTVILLE: 121 FOREST ROAD PHONE: (02) 570 7000 


CONCORD: M5-M7 Parramatta road pho ne: ( 02) 745 3077 



We made it! Jaycar Electronics rai 
two 1965 AP-5 Valiants in th< 
Variety Club ‘Bourke-To-Baross 
Bash 1986’. This charity event raisei 
over $400,000 for children’ 
charity. Jaycar enlisted the suppor 
of many local component supplier 
to raise over $6000 for our entry 
We wish to collectively thank then 
all for their help. 

P.S. The Valiants will be back in th< 
1987 Bash. This time we’ll win! 


HEAD OFFICE: 

115-117 Parramatta Rd, 
Concord NSW 2137 
P.O. Box 185 
Concord NSW 2137 
Phone: (02) 747 2022 
Telex: 72293 
Fax No. (02) 744-0767 
Mall Order Hotline: 

(02) 747 1888 
Order Line: 

008 022 888 
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JAYCAR NUMBER ONE FOR SUPERIOR KITS 




AEM 4600 DUAL 
SPEED MODEM 

?ef: AEM December 1985 

:at KM " 040 r $179.001 


LOW DISTORTION AUDIO OSCILLATOR 



$139.00) 



"'' N \ZrS232 TO 

COMMODORE 


DELUXE CURRENT SENSE CAR ALARM 

Rel: AEM October 1986 AEM 8501 
This high quality Tillbrook designed unit includes case and Scotchcal front panel. 
Cat. KM-3048 ONLY $98.50 


=J/V. 



SCREAMER CAR 

ALARM I $32 50l 

Ref: EAAugust 1986 I 



TURBO TIMER 

See EA Sept 1986 

A simple sensor system to prevent car 
ignition being turned off before the 
Turbo unit has cooled down (approx. 
90 seconds. A must for those with 
turbo charged cars. .-, 

“. 1 $29.95| 


( DIGITAL SAMPLER 

S'Ji» I $119.001 



LIGHT SAVER 

Ref: EA June 1986 

Supplied without plate and epoxy. 

Cat. KA-1670 I-t 

$15.99 


1987 Catalogue. Call in to any Jaycar store & for one dollar we will give you a copy of 
our all new 1987 catalogue. It’s full of new products & valuable data! And, apart from 
the $1 — it’s free!! 


NEW GENERATION « 
CORDLESS PHONE 

Microprocessor controlled 
200 metres range and 
absolute security 


Quite simply the finest cordless phone 
we have appraised Naturally it is in tota 
conformity to the 1986 Telecom 
specifications and is Telecom 
approved. 

The range with the 39/30MHz RX/TX FM 
system is fabulous - as against the very 
short range cordless phones of 
yesteiyear. 

FEATURES: 

• Operating range up to 750ft (250m) 

• Security code system with 16,384 

combinations 

• Last number redial 

• LED indicator on handset for bv", 

battery indication 

• Hearing aid compatible 
Cat. YT-7065 



/'du/ 


ONLY $129.50 



MODEL RAILWAY LIGHT CONTROLLER 
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Fig.5: actual size PCB artwork. The board is coded 87rgl and measures 82 x 55mm. 


of wire. This will provide for three cells. 
Also the plastic support surrounds for 
the cell of the spare compartment will 
need to be cut away with side cutters. 
This will allow the PCB to fit within the 
case with the battery holder located in 
the right hand corner across the width 
of the case. 

Finally, solder the battery clip leads 
to the PCB and install the leads to the 
reed switch. 

Testing 

You are now ready to test the elec¬ 
tronics for correct operation. To do 
this, clip the battery into place and 
press the Display switch. The display 
should light and read 000. Now momen¬ 
tarily short the reed switch leads togeth¬ 
er. This should cause the counter to 


read 001 after about one second. From 
there on, shorting the leads at intervals 
of a little more than a second should 
continue to increment the counter. 

Pressing the Reset switch should reset 
the counter to 000 again. 

If the unit fails to function correctly 
check for shorts between PCB tracks, 
breaks in PCB tracks, incorrect parts 
placement or open-circuit connections. 
Do not immediately suspect the ICs 
since these are rugged devices and, un¬ 
less installed back-to-front, are not 
likely to be faulty. 

Once the counter is operating correct¬ 
ly, work can begin on the plastic case. 
Use the Scotchcal label as a guide when 
marking out the hole positions in the 
lid. Note that the PCB is mounted on 
the lid using countersunk screws. These 


are later hidden when the Scotchcal 
label is fitted. 

For the display, we cut out a rectan¬ 
gular hole by drilling a series of small 
holes around the inside perimeter of the 
cutout and then filing to shape. A red 
plastic filter was then cut to snuggly fit 
into the cutout. This improves readabil¬ 
ity of the displays and the appearance. 

Finally, a hole must be drilled in the 
rear of the case to allow entry for the 
reed switch leads. Once all the holes are 
drilled and the screws and nuts for the 
PCB are in place, the Scotchcal label 
can be fitted to the front panel. 

Mechanical assembly 

Construction of the rain gauge is de¬ 
pendent upon the type of funnel, mea¬ 
suring spoon and magnets used. The di¬ 
mensions shown Fig.4 are of our proto¬ 
type and may have to be varied to suit 
your particular unit. 

We used a square rather than round 
section funnel, since it is easier to build 
a housing to accommodate this shape 
and the spoon mechanism. Note partic¬ 
ularly that the collection volume of the 
funnel for 1mm of rain must be less 
than the spoon capacity, otherwise the 
spoon will overflow before 1mm of rain 
falls. 

In fact, it is necessary to give the 
spoon a much larger capacity than the 
minimum to prevent water from splash¬ 
ing over the spoon lip. 

For example, our funnel has a collec¬ 
tion area of 75mm square or 56.25 sq. 
cm. The collected volume for 1mm 
(0.1cm) of rain is therefore 7.5 x 7.5 x 
0.1 = 5.625ml (1ml = lcc or 1 cubic 
cm). Therefore the measuring spoon 
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Once the various pieces have been 
fabricated, bolt the side supports and 
the attraction plate to the backing panel 
(see Fig.l). We used two solder lugs 
(with their holes soldered over) to re¬ 
tain the spindle. The spindle is installed 
by carefully springing open the side 
panels and adjusting the solder lugs to 
give about 1mm of free play. 

The spoon should now freely pivot. 
Check that the reed switch closes as the 
magnet swings by — if you listen care¬ 
fully you will be able to hear the con¬ 
tacts click as they open and shut. Alter¬ 
natively, you can use a multimeter 
switched to a low ohms range to check 
the switch action. 

Insulating bushes are used to isolate 
the reed switch wiring from the backing 
plate. These should be a tight fit into 
the holes so that they do not fall out. 
Note that the reed switch must be in¬ 
stalled so that its contacts are “flat on” 
to the magnets and rear panel. If they 
are oriented side on, the magnet may 
not dose them. 

Hookup wires are soldered to the 
reed switch wires at the rear of the 


Spoon assembly 

The spoon assembly diagram shows 
the dimensions of the spoon, shaft and 
grommet items. Note that the spoon 
handle must be bent as shown so that 
the centre of gravity is lowered. This 
ensures that the spoon will return cor¬ 
rectly from the tipped position after it 
has emptied the water. 

The spoon is bent by first using a 
piece of hot metal to soften the plas¬ 
tic at the bending point. Once the plas¬ 
tic has softened sufficiently, the spoon is 
bent by hand and held in the required 
position until the plastic rehardens. 

Cylindrical magnets for the spoon 


The completed spoon assembly, prior to installation in the rain collector housing. Note 
the use of grommets to insulate the leads of the reed switch. 


Electronic rain gauge 


must have a greater capacity than 
5.625ml. We used a 15ml spoon. 

The particular spoon used for our 
prototype is from a set of plastic mea¬ 
suring spoons selling under the trade¬ 
mark of Ai.De.Chef. Two of the re¬ 
maining spoons are useful since one has 
5ml capacity and another 0.6ml capaci¬ 
ty. These can be used to initially set the 
spoon mechanism to tip at 5.6ml of 
water, which is very close to the 
5.625ml required for 1mm of rain. 

We have provided dimensional draw¬ 
ings of our prototype rain gauge and 
these can be followed as an aid in con¬ 
structing your unit. The funnel housing 
diagram assumes the same funnel di¬ 
mensions as our prototype. If the same 
funnel is unobtainable, the dimensions 
of the funnel have been shown so that 
you can make your own from light 
gauge aluminium. 

Alternatively, another funnel can be 
used and the dimensions of the housing 
adjusted to suit. A round funnel could 
also be used and the formula for calcu¬ 
lating the volume caught with 1mm of 
rain in this case is: irr 2 x 0.1, where r is 
the catchment radius in cm. The answer 
is in ml. 

The depth of the housing should be 
such that, with the funnel stem mounted 
directly over the spoon measuring as¬ 
sembly, there should be sufficient room 
for the spoon to tip fully without touch¬ 
ing the base of the housing. 

Note that the stem of the funnel is 
cut off so that it only extends 5mm. The 
grille within this stem keeps large ob¬ 
jects (leaves etc) out of the spoon and 
breaks up large raindrops which could 
tip the spoon prematurely. The grille 
was made using short lengths of tinned 
copper wire pushed through holes 
drilled in the stem sides. 


counterweight were obtained from the 
magnet assembly of a surface mount 
reed/magnet set used for home burglar 
alarms. We used four magnets from the 
six provided. A plastic grommet holds 
them in position. 

If an alternative method is used to se¬ 
cure the magnets, it is important that 
only one magnet sits above the spoon 
handle. The remaining three must be 
secured beneath the spoon handle to 
keep the centre of gravity low. 

The spindle is manufactured from the 
straight section of a large paper clip and 
is secured by first soldering it to a small 
brass plate. This, in turn, is attached to 
the handle with screws and nuts. 

The next job is to make the support 
panels and attraction plate. The three 
panels (two side, one backing) can be 
made from light gauge aluminium but 
note that the attaction plate must be 
made of steel. The M4 screw and nut 
must be made of brass. 
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IBM PRINTER CABLE 

Approx 1.5m long with quality 
connectors on each end. You couldn’t 
buy the parts and make one yourself 
for the price. Were $22.50 but till 
current stock is exhausted you can 
have one for just $15.00. 



10mm JUMBO LEDS 


Yes the picture is just about actual size. 
They’re a huge 10mm diameter. They 
have three legs rather than the usual 
two because inside there are two Leds 
to allow you to vary the brightness. 
Available in red, yellow or green all at 
$1.45 each. 


BOURNS TRIM-POTS 

Continuing Geoff's policy of stocking 
only the highest quality components we 
have now added a range of Bourns trim 
pots. 

Rectangular 15 turn type 3006P series 
$2.20 each. ^ 


* 


Both series are available in the 

following values - 

10 ohm Ik 25k 1M 


BOURNS TRIM-POT 


Handy little tool forsetting trim pots. It's always 
J ‘o find a screwdriver that fits so get one of 
drivers. One end has a screwdriver for 
recessed slots, the other end fits over actuator 
screws and won’t fall off - so you can leave the 
attached in awkard locations while you 
e other adjustments! At only $2.00 you'll 


it by Si 


'ing ti 


MULTI-TURN DIALS 

If you use multiturn potentiometers 
you need these beaut Spectrol Dials - 
Model 15,10 turn digital Multi-Dial has 
three digit readout. One turn of the 
knob gives a count of 100. Resolution 
is to one fifth of a digit graduations! 
Measures approx 45 x 25 x 25mm (inc 
knob). Incorporates lever action 
locking mechanism. $36.50 
Model 16, Multi-turn Dial has fifty 
graduations with turns counter which 
counts up to 15 turns. Only 22mm 
diameter and 22mm high - ideal for 
cramped panel layouts! Lever action 
locking mechanism. $24.00 


R. F. CHOKES 

An extremely wide range of miniature 
RF chokes is now available (values are 
in uH). All $1.50 each. 

1 10 68 1000 

1.5 15 100 2200 

2.2 18 180 3300 

3.3 22 270 4700 


CONNECTORS 

9-Way “D” 

DE9P 

DE9S 

Backshell 

15-Way “D” 

DA15P 

DA15S 


25-Way “D” 

DB25P 

DB25S 

Backshell 

37-Way “D” 

DC37P 

DC37S 

50-Way “D” 

DD50P 

DD50S 

Centronics 36 Solder Male 
Centronics 36 Solder Female 
Centronics 36 I DC Male 
Centronics 36 I DC Female 


$2.30 

$2.40 

$2.20 

$2.80 

$3.00 

$2.20 

$3.05 

$3.20 

$2.20 


$9.00 

$9.80 

$6.45 

$9.50 

$10.50 

$11.85 


CRYSTALS 



CHECK TRANSISTORS, 
CAPACITORS AND 
CURRENT TO 10A 

One multimeter does the lot - Vdc from 200mV 
to 1000V, Vac from 200mV to 750V. Adc from 
200uA to 10A. Aac from 20mA to 10A, Ohms 
from 200ohm to 20Megs, Diodes, Continuity 
beeper, Capacitance from 2nF to 20uF. Plus 
measure hFE for PNP and NPN transisitors 
from 0 to 1000. Single rotary dial for 
unambiguous range selection. Auto-polarity 
3’/? digit display. Bright yellow case so you 
wont lose it! EDM1111A $118.88 inc. tax 
($103.03 ex tax). 



i only 126mm x 70mm x 24mm yet 
incorporates full 3V? digit multimeter including 
acontinuity buzzer. Single rotary switch forfast 
convenient operation. Checks diodes too. 
Measures Vdc from 200mV to 1000V. Vac 200 
and 750V, Adc from 200uA to 2A, Ohms from 
200ohm to 2Meg. Special 1.5V battery test 


range which beeps when resistance is 
lOOohm. Bright yellow case so you can't misla 
it!! EDM-70B $64.40 inc. tax ($55.52 ex tax). 


luity 


All prices INCLUDE sales tax. 


BANKCARD. MASTERCARD, VISA, CHEQUES 



GEOFF WOOD ELECTRONICS P/L 

(02)427 1676 incinnsw 


229 BURNS BAY RD. 
(CORNER BEATRICE ST.) 
LANE COVE WEST N S W 


TWX 71996 
P.O. BOX 671 
LANE COVE N S W 


OR CASH CHEERFULLY ACCEPTED 


specialising in electronic components for the professional and hobbyist. 
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PROLOGUE Microphones From 







Inexpensive 
Quality Microphones 
From Shure Ideally Suited 
For The Home Recordist 

PROLOGUE 10 

The slim, probe shape, of the 
Prologue 10 is intended to give 
the unit a low profile when 
hand-held or stand-mounted in 
both vocal and instrumental 
applications. It is an excellent 
choice for podium use also. It is 
available as either a high- 
impedance (10H-LC) or 
low-impedance (10L-LC) model. 
Frequency response is 80 to 
10,000Hz. 


TYPICAL FREQUENCY RESPONSE. 10 
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FREQUENCY IN HERTZ 


AUDIO ENGINEERS PTY LTD 
342 Kent Street, Sydney, NSW 2000 
Ph: (02) 29-6731 


AUDIO ENGINEERS (QLD) MARKETEC PTY. LTD. 
Cnr. Jane & Buchanan Streets, 51 Scarborough Beach Road, 
West End, Qld. 4101 North Perth, WA. 6000 

Ph: (07) 44-8947 Ph: (09) 042-1119 



15-17 Normanby Rd, Clayton, Vic, 3149 
Tel (03) 5448411. Telex AA35780 
248 Johnston St, Annandale, NSW, 2038 
Tel (02)6920999 


._... . ^ , 31 Phillips St, Thebarton, SA, 5031 

I.E.I. (Aust) Pty Ltd. Tel (08)3522066 


2 Kits available-standard or Deluxe. 4 sector 
Control with switch selection of its many pre¬ 
programmed functions. Quality components for 
reliability. Comprehensive instructions included. 

Literature, prices and further information available from: 


















































Electronic rain gauge 



This view of the spoon assembly shows how the leads from the reed switch are terminated 
in the two-way terminal block. The spoon is positioned in the housing, directly beneath 
the funnel. 


backing plate and pass through a third, 
insulating bush (see Fig.l) to a terminal 
block. This is screwed to the left side 
support and is also used to terminate 
the leads from the counter circuit. 

Testing 

The mechanism can be checked by 
slowly trickling water into the spoon 
until it tips. Initially, the brass screw 
should be adjusted so that the spoon 
sits fairly level. Check that the spoon 
empties all the water when it trips and 
that it correctly returns to the rest posi¬ 
tion (ie, with the magnets sitting on top 
of the brass screw). 

If the spoon does not tip when filled 
with water, adjust the brass screw so 
that the magnets are spaced further 
from the attraction plate. If necessary, 
remove some of the counterweight mass 
(eg, one of the magnets). 

To calibrate the unit, adjust the brass 
screw until the spoon tips with the vol¬ 
ume of water that the funnel will pro¬ 
vide for 1mm of rain (see above). In 
our case, we adjusted the mechanism to 
tip at 5.625ml. 

The measurement mechanism is 
bolted within the funnel housing such 
that the spoon sits directly beneath the 
funnel. It is a good idea to arrange mat¬ 
ters so that the funnel protrudes into 
the spoon by about 2mm to prevent 
water spillage. Don’t forget to connect 


the leads from the counter before finally 
installing the spoon assembly. 

Final calibration 

Best accuracy is obtained if the rain 
gauge is calibrated with a large quantity 
of water. This should be a multiple of 
the amount required to indicate 1mm of 
rain. All you have to do is feed the 
water slowly through the gauge, note 
the reading, then adjust the screw ac¬ 
cordingly and repeat the procedure if 
necessary. 

For example, our prototype requires 
5.625ml of water to indicate 1mm of 
rain on the display. Consequently, 
56.25ml of water should give a reading 
of 10mm. One litre of water should in¬ 
dicate 177mm. 

During this procedure, it is important 
to drip the water very slowly into the 
funnel otherwise the spoon could falsely 
trip due to the momentum of the water 
rather than the actual accumulated vol¬ 
ume. 

Adjust the brass screw on the attrac¬ 
tion plate clockwise if the reading is too 
low and anticlockwise if the reading is 
too high. 

Installation 

The rain measurement gauge should 
be located in a clear area free from 
trees, shrubs and so on which may 
shield the gauge from rainfall. A short 
pole can be used to support the gauge 


PARTS LIST 

1 PCB, code 87rg1, 82 x 55mm 
1 Scotchcal front panel, 127 x 
64mm 

1 plastic box, 130 x 67 x 43mm 
1 4 AA-size battery holder 
1 battery snap 
3 AA alkaline cells 
0.8mm aluminium sheet, 400 x 
340mm 

1,6mm steel, 11 x 40mm 
1 7 x 17 x 1mm brass shim 
3mm red perspex, 45 x 20mm 
1 15mm-long 4mm brass bolt 
plus nut 

1 plastic funnel, 75mm square 
(see text) 

1 2-way insulated terminal block 
1 surface-mount reed 
switch/magnet set (DSE Cat. No 
L-5210 or equivalent) 

1 15ml “Ai.De.Chef” measuring 
spoon set (from hardware stores 

1 10mm ID plastic grommet 

3 insulating bushes 

2 solder lugs 

1 large plated paper clip 

4 9mm spacers 

2 PCB-mounting momentary 
contact pushbutton switches 
(Jaycar SP-0721 or equivalent) 

Semiconductors 

3 FND500 or equivalent common 
cathode 7-segment displays 

1 74C926 4-digit decade counte 
1 7555 CMOS timer 
3 BC338 NPN transistors 
1 1N914, 1N4148 silicon diode 

Capacitors 

1 100ju,F 16VW PC electrolytic 
1 33/u.F 16VW PC electrolytic 
1 1 /ctF 16VW RBLL electrolytic 

1 0.01 pf metallised polyester 

2 0.001 pF metallised polyester 

Resistors (0.25W, 5%) 

1 x IMfl, 1 x lOkft, 1 x 4.7kD, 1 
x 2.2kD, 7 x 560 

Miscellaneous 

Machine screws and nuts, 
solder, hookup wire, etc. 


above the ground. Alternatively, it 
could be located at the peak of the roof 
of your home. 

Run the leads between the gauge and 
display unit and carefully route them so 
that it is not possible for anyone to trip 
over them. They should either be run 
underground, supported high above¬ 
ground, or routed around the walls of 
the house. © 
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Circuit & Design Ideas 


Interesting circuit ideas from readers and technical literature. While the material has been checked for feasibility, the circuits have not been 
built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details. 


Great Circle calculator 
for the Amstrad 6128 

This computer program was prompted 
by a similar program in the Circuit & 
Design Ideas pages of the May 1986 
issue. This version adds a few refine¬ 
ments so that it prints the desired an¬ 
tenna bearing and the return bearing. 
The latter is not always the reciprocal 
or long path bearing. 

As presented, this program is set up 
for Whangarei, NZ. To make it work 
for your location, plug the name of your 
town into Line 10, and the appropriate 
latitude and longtitude into line 30. 

The formulas used in the program are 
taken from the 13th edition of the 
ARRL “Antenna Handbook”, pages 
327-329. The formulas have been con¬ 
siderably manipulated to run on the 
Amstrad and corrections are made to 
allow for the conditions noted in the 
ARRL handbook. 

R. Woodfield, 

Whangarei, NZ. 

Editor’s note: the program on page 54 
of the May 1986 issue referred to above 
had two lines omitted from the end. 
They were: 

500 LET HD = 360 — HD 
510 RETURN 


10 REM GREAT CIRCLE BEARINGS AND DISTANCES FROM WHANGAREI 
20 DEG 

30 A=-35.72:B=-174.33 
40 PRINT "HIS LAT?" 

50 INPUT X 
60 PRINT"HIS LNG?" 

70 INPUT Y 

80 IF B~Y>180 THEN L=B-Y-360:GOTO 110 

90 IF B-Y>-180 THEN L=B-Y 

100 IF B-Y<-180 THEN L=B-Y+360 

110 C=SINl A)*SINCX)+COS(A)*COS(X)*CGStL) 

120 IF C<0 THEN D=180-ATN(SQR(1/C~2-1)) 

130 IF 0.0 THEN D-ATNiSQRC1/C 2-1)) 

140 H=ATN(SIN(L)/(COS(A)*TAN(X)-SIN(A)*COSCL))) 

150 IF L>0 THEN GOSUB 300 

160 IF L<0 THEN GOSUB 500 

170 IF Y-B>180 THEN M=Y-B-360:GOTO 200 

180 IF Y-B>-180 THEN M=Y-B 

190 IF Y-B<-180 THEN M=Y-B+360 

200 R=ATN ( SIN t M)/(COS(X)*TAN(A)-SIN( X : l*CuS (ft) n. • 

210 IF M>0 THEN GOSUB 700 
220 IF M<0 THEN GOSUB 900 

230 PRINT"DISTANCE IS"INT(D*69.048)"STATUTE MILES" 

240 PRINT"DISTANCE IS"INTtD*111,12)"KILOMETRES" 

250 END 

300 IF H>0 THEN PR INT"BEARING IS"INT(H) "DEGREES" 

310 IF H<0 THEN PRINT"BEARING IS"I NT(H+180)"DEGREES" 

320 RETURN 

500 IF H>0 THEN PRINT"BEARING IS"INT(H+180)"DEGREES" 

510 IF H<0 THEN PRINT "BEARING IS" I NT (.H+360 ) "DEGREES" 

520 RETURN 

700 IF R>0 THEN PRINT"RETURN BEARING IS"I NT(R)"DEGREES" 

710 IF R<0 THEN PRINT"RETURN BEARING IS"INT(R+180)"DEGREES 

720 RETURN 

900 IF R>0 THEN PRINT"RETURN BEARING IS"I NT(R+180)"DEGREES 

910 IF R<0 THEN PRINT"RETURN BEARING IS"INT(R+360)"DEGREES 

920 RETURN 


Temperature 

comparator 

This temperature meter displays the 
difference between two temperature 
readings. For example, it can show 



whether the temperature inside is 
warmer or cooler than outside. 

Circuit operation is based on the 
change in voltage across a silicon diode 
by about -2.3mV per degree Celsius. 
Three diodes are used in series for each 
of the two sensors to provide about a 
7mV change for every degree Celsius. 

Meter Ml is a centre zero type with a 
sensitivity of ±100/uA. A hill scale 
reading to the right indicates that the 
temperature is about nine degrees Cel¬ 
sius warmer inside than out. Converse¬ 
ly, a full scale reading to the left on the 
meter indicates that the temperature is 
about nine degrees Celsius colder inside 
than out. 

The battery test switch lights the 
green LED when the battery voltage is 
greater than about 4V. The red LED 
(D6) is only used to provide a 2V drop. 

The unit is calibrated with both sen¬ 


sors at the same temperature. Adjust 
VR1 to give a zero reading on the 
meter. 

To provide weatherproofing, the out¬ 
side sensor diodes can be sealed inside a 
small tube with long connecting leads. 

E. Rodda, 

Marion, SA. $ I 5 


Low current power 
amplifier 

The LM386 is a versatile IC amplifier 
which can operate at between 5 and 
12V and provide typically 325mW into 
an 8-ohm loudspeaker with a 6V supply. 
Quiescent current is typically 4mA with 
the same supply voltage which makes it 
ideal for battery operation. 

A volume control is provided at the 
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1C preamplifier 

Using just two ICs, this stereo pream¬ 
plifier has four line-level inputs plus 
tape in and out. Controls include bal¬ 
ance, bass, treble, volume and loudness. 
There is no preamplifier for a phono 
input. 

Harmonic distortion of the circuit is 
typically 005% at 5V RMS output for a 
frequency range from 20Hz to 20kHz. 
Signal to noise ratio is typically 120dB 
with respect to 6V output and the fre¬ 
quency response is flat from 20Hz to 
20kHz. 

Bass and treble controls have a maxi¬ 
mum 12dB boost or cut at 100Hz and 
8kHz respectively. 


The TDA1029 is a dual four channel 
signal source switch. Each input is 
capacitively connected to the IC which 
is biased via the 470kfl resistors con¬ 
nected to pin 10. Selection of an input 
is made with switch SI while Tape 
monitor switching conventionally 
switches the signal using double pole 
switch, S2. 

Signal from switch S2 is balanced 
using a dual ganged linear potentiome¬ 
ter. A loudness control comprising a 
4.7kfl resistor and 0.068^F capacitor is 
switched in circuit using switch S3. 

IC2 is a dual tandem electronic 
potentiometer circuit designed for use 
as a tone control. The tone control op¬ 


erates by adjusting the DC voltage on 
the requisite pins of the TDA1074. For 
treble, this is pin 9 and for bass, pin 10. 
Components connected to pins 5, 7 and 
8 set the left treble response while the 
components connected to pins 12, 13 
and 14 set the right treble response. For 
the bass control, components connected 
to pins 2, 3 and 4 set the left and com¬ 
ponents connected to pins 15, 16 and 17 
set the right channel response. 

Both bass and treble controls are 
470kii linear potentiometers. The vol¬ 
ume control is at the output of IC2 and 
is a dual ganged lOkFl logarithmic pot. 

D. Adkins, 

Kensington, NSW. $25 


non-inverting input using a lOkO loga¬ 
rithmic potentiometer. Power supply 
decoupling for the IC is via the 100^iF 
capacitor at pin 7 and at the 220ju,F ca¬ 
pacitor at the supply input, pin 6. 

A Zobel network consisting of the 
lOfl resistor and 0.047 /j.F capacitor at 
the output of the amplifier helps pre¬ 
vent high frequency oscillation. The 
loudspeaker is AC-coupled from the 
output using a 220 /laF capacitor. 


Gain of the amplifier is 20 as it stands 
and can be increased to 200 if a 10/zF 
electrolytic capacitor is connected be¬ 
tween pins 1 and 8. In this case, the 
positive side of the capacitor connects 
to pin 1. To vary the gain between 20 
and 200, connect a resistor of between 
lkft and 15kfl in series with the 10/xF 
capacitor. 

J- Emery, 

Bullcreek, WA. $2U 
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!! 




ROD IRVING ELECTRONICS 

YOUR PERIPHERAL SPECIALISTS! 








































Where else can 
quality disks at 


XIDEX DISKS AT 
NCRED__ m JUCES! 


XIDEIi^ 1 /*” HIGH DENSITY DISI|S g 


0 

/ERBATIM DISKS AT 
|«PEQJPLE PR|CE§! 

2610 MF350 S/SD/I^KMraJts/l 35TP| KS .$54.95 $52.95 

2612 MF360 D/S D/D 80 tracks/135 TPI .$59.95 $55.95 

2501 $26.95 

2504 MD550-01 D/S D/D .$34.95 $32.95 

2505 MD550-10 D/S D/D 10 sectors 40 tracks $61.20 $56.95 

2507 MD577-01 S/S D/D soft sectors 80 tracks ....$61.20 $56.95 

2510 MD557-01 D/S D/D soft sectors 80 tracks ....$75.60 $68.95 

2421 $ 2 i . 95 

2421 .D/S D/D $29.95 $26.95 

2520 Jd RBAT ^K^^ $ 69 . 95 


Now you can buy absolute top quality SW’ disks that 
are also the cheapest in Australia!! They even come 
with a 5 year guarantee, which indicates the quality of 
the Microdot disks. So why pay 2-3 times the price for 
the same quality as Microdot? 

CHECK THESE PRICES! 

DESCRIPTION 1-9 BOXES 10+ BOXES 

5V4” S/S D/D $14.95 $13.95 
5V4” D/S D/D $18.95 $17.95 

(SEND $2 FOR SAMPLE DISK!) 

5 W'D/S "NO FRILLS" DISKS 
FROM $1 EACHII 

Bulked packed, Microdot D/S D/D without boxes, or labels, 
or brand name, just their white card jacket! 

1-99 DISKS 100+DISKS 1,000+DISKS 

$1.30 ea $1.20 ea $1.00 ea 

(SEND $2 FOR SAMPLE DISK!) 

(TAX EXEMPT PRICES LESS 200 PER DISK) 

3 Vz" "NO FRILLS" DISKS! 

Bulked packed, D/S D/D disks with white boxes, but no 
labels or brand name. (These are a top name brand, but we 
can’t tell you which.) 

1-99 DISKS 100+DISKS 1,000+DISKS 


2811 DD34-4001 D^g ATIM8 ” DISKS . $69.60 $67.50 

2814 DD34-4026 D/S D/D .$69.60 $67.50 


w°.. 


CLEANER DISKS 


$9.95 

$12.95 


$47.50 $45.50 $42.50 

(PER 10 DISKS) (PER 10 DISKS) (PER 10 DISKS) 

(SEND $5 FOR SAMPLE DISK!) 

(TAX EXEMPT PRICES LESS 400 PER DISK) 


ETAIL INQUIRIES: Rod Irving Electronics, 

MELBOURNE, 48 A'Beckett St. Phone (03) 663 6151 
NORTHCOTE 425 High St. Phone (03) 489 8866 
MAIL ORDER: (03) 543 7877 or P.O. Box 620, CLAYTON 3168 
WHOLESALE INQUIRIES: Ritronics Wholesale, 56 Renver Rd. CLAYTON 3168. Phone (03) 543 2166. 



108 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!! 


008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! 





























Part 3: The PAL colour signal 


Understanding 
colour television 


In the third part of this series on the principles 
of colour television, the author discusses 
colour cameras and the makeup of the PAL 
colour signal. 

by DAVID BOTTO 


A colour television camera scans the 
scene to be transmitted, producing 
video signal outputs proportional to the 
black and white light, and of the colour 
present in the scene. 

Fig.l shows the principle of the three 
tube camera. Three dichroic mirrors are 
used to split the light into its red, green 
and blue components. Dichroic mirrors 
do this by reflecting only one primary 
colour and allowing light of all other 
wavelengths to pass through. These are 
so arranged that only red light falls on 
camera tube (a), blue light on tube (b), 
and green light on tube (c). 

Camera beam current 

Each of the camera tubes has a target 
of photoconductive material which is 
scanned by an electron beam which 
scans from left to right. As light strikes 


each element of the target, it produces 
an electric charge which is then re¬ 
moved as the electron beam scans 
across the element. The net effect is 
that the electron beam current varies as 
the scene is scanned, according to the 
variations in brightness. 

In effect then, each camera tube can 
be considered to be a capacitor with a 
high value of parallel resistance which 
varies according to the brightness of the 
scene at any point (Fig.2). The electron 
beam through the tube circuit then be¬ 
comes the video output signal. 

In a 625-line system, the electron 
beam scan horizontally at a rate of 
15,625 lines each second, the vertical 
scan rate being 50Hz. Field and line 
scan coils are used to deflect the beam 
and the scanning of the three colour 
tubes must be accurately synchronized. 


Some colour TV cameras have used 
four pick-up tubes, one for each of the 
three primary additive colours, and a 
seperate tube for the monochrome or 
“Y” signal. Most colour cameras, how¬ 
ever, use three pick-up tubes. 

If for a scene consisting of pure white 
and correctly illuminated with white 
light, each camera tube supplies one 
volt of signal, then the outputs must be 
adjusted to produce 0.30 volts from 
camera tube A, 0.11 volts from tube C 
and 0.59 volts from tube B. These pro¬ 
portions combine to make up the lumi¬ 
nance, or “Y” signal, as defined previ¬ 
ously. (Y = 0.59 E g + 0.30E r + 0.11E b 
where E represents the signal voltage, 
and G, R, and B the colours.) 

In a three tube colour camera, the 
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Fig.2: the camera tube can be considered 
as a capacitor with a high value parallel 
resistance. 




























A Philips LDK5 colour TV camera in use by a BBC London Outside Broadcast crew. (Photo courtesy BBC, London). 


three colour output signals are added to 
obtain the “Y” signal. When the cam¬ 
era scans a pure green scene, the green 
and the “Y” outputs will both be 0.59 
volts, because E Y consists of the green 
signal voltage only. The figures below 
show the camera outputs for various co¬ 
lour backgrounds. Because additive co¬ 
lour mixing is used in colour television, 
yellow is produced by mixing red and 
green light, cyan by mixing green and 
blue, and magenta by mixing red and 
blue (see Table 1). 


When a normal scene is scanned by 
the camera the output signals from the 
three tubes will vary continuously as the 
colour and brightness content of the 
scene changes. The three combined sig¬ 
nals produce the “Y” signal which (as 
explained last month) contains the high 
definition detail of the picture. 

Since only two colour signals will be 
transmitted, together with the lumi¬ 
nance signal, all three colour signals, to¬ 
gether with the “Y” signal are fed into 
a matrix circuit to obtain the desired 


signals. However, before being ma- 
trixed, the signals must be gamma cor¬ 
rected (see Fig.3). 

Gamma correction 

When the signal input to the televi¬ 
sion receiver cathode ray tube increases, 
the light from the screen does not in¬ 
crease in direct proportion. As an ex¬ 
ample, if the signal voltage input to the 
picture tube doubles, the light output 
from the screen phosphors increases by 
approximately four times. So the picture 
tube is not linear and the camera output 
needs to be modified to compensate for 
it. 

Gamma correction circuitry in the 
form of a non-linear amplifier is used to 
overcome this problem. This is inter¬ 
posed between the television camera, 
and what is known as the matrix circuit¬ 
ry. The non-linear amplifier compresses 
the signals non-linearly to compensate 
for the non-linear television receiver 
picture tube characteristics. Gamma 
corrected signals are shown with a little 
dash over them, called a “prime”, so 
that for example E Y gamma corrected is 
shown as E’ Y . 

Matrixing the signals 

Fig.3 shows a simplified diagram of a 
matrix network. The E’ R , E’ G and E’ B 
signals all go via resistors Rl, R2, and 
R3, to form the E’ Y signal. Amplifier A 
inverts the E’ Y signal to produce a -E’ Y 
signal. The E’ R and E’ B signals then 
have the -E’ Y signal subtracted from 
them to produce two difference signals, 

( E’ r — E’ y ) and ( E’ B — E’ Y ), which 
are usually referred to as the (R-Y) and 
(B-Y) colour difference signals. 


TABLE 1 

Red: 

E Y = 0.30 

E r = 0.30 

E B — 0 

e g = o 

Blue: 

E y = 0.11 

E r = 0 

e b = 0.11 

e g = o 

Green: 

E y = 0.59 

e r = o 

E B = 0 

E g = 0.59 

Yellow: 

1 E y = 0.89 

Er = 0.30 

e b = 0 

E g = 0.59 

Cyan: 

E y = 0.70 

E r = 0 

e b = 0.11 

E g = 0.59 

Magenta: 

E y = 0.41 

Er = 0.30 

E b = 0.11. 

E G = 0 



Fig.3: basic scheme for a matrix network. This is used to produce the weighted (R-Y) and 
(B-Y) colour difference signals (referred to as the PAL “V” and “U” signals respective¬ 
ly)- 
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Notice that the signal at output (1) is 
0.877 multiplied by the (R-Y) signal, 
and the signal at output (2) is 0.493 
multiplied by (B-Y). This “weighting” 
of the colour signals is necessary to pre¬ 
vent overloading the transmitter. With¬ 
out weighting, the peak colour signals 
would exceed 100% modulation and 
cause distortion (Fig.8). The weighted 
(R-Y) signal now becomes the PAL 
“V” signal, and the (B-Y) the “U” sig¬ 
nal. 

Because the (G-Y) colour difference 
signal is recovered at the television re¬ 
ceiver, only the “U” and the “V” co¬ 
lour difference signals, together with the 
“Y” signal are transmitted. 

The PAL transmitter 

The “U” and “V” signals feed 
through low-pass filter stages A and B 
to the modulator stages (see Fig.4). The 
subcarrier generator has a precise frg* 
quency of 4.43361875MHz. This 
4.43MHz signal must be modulated by 
both the “U” and “V” signals to pro¬ 
duce a single modulated carrier. Fur¬ 
thermore, the colour information must 
not interfere with the monochrome sig¬ 
nal. 

The output signal from the 4.43MHz 
oscillator is taken directly to modulator 
B to be modulated by the “U” colour 
difference signal. However, the 
4.43MHz signal is not taken directly to 
modulator A but passes through cir¬ 
cuitry which changes the phase by 90 
degrees. 

This 90 degree phase-shifted 4.43MHz 
signal goes via a PAL switch inverter 
circuit which switches the 4.43MHz sig¬ 
nal 180 degrees to coincide with every 
alternate scanned line of the picture. 

Ring modulator 

To prevent the colour subcarrier in¬ 
terfering with the monochrome signal, 
and producing objectionable patterning 
on the received colour picture, sup¬ 
pressed carrier modulation is used. One 
way to accomplish this is by use of a 
ring modulator circuit (Fig.5). The cir¬ 
cuit is assumed to be perfectly balanced 
although in practice, preset adjustments 
are included. 

When the 4.43MHz signal is positive¬ 
going at connection “C” of transformer 
Tl, the signal at connection “E” will be 
negative-going. This means that only 
diodes D2 and D1 will conduct, D1 to 
produce a positive output and D2 a 
negative output, which exactly cancel 
each other out. Diodes D3 and D4 will 
not conduct, therefore no signal appears 
across connections “D” and “Y” or at 



Fig.5: the ring modulator is used to produce suppressed carrier modulation. 


connections “X” and “Z” of trans¬ 
former T2, and so there will be no sub¬ 
carrier output. 

Similarly, when connection “C” is 
negative-going and connection “E” 
positive-going only diodes D3 and D4 
produce outputs, again producing op¬ 
posing voltages at connection “Z” on 
transformer T2. 

As before, no signal appears across 
“D” and “Y”, or at connections “X” 
and “Z”, and the subcarrier output is 
zero. The output remains zero until a 
“V” signal input appears at the input 
terminals. Signal current now flows be¬ 
tween connections “X” and “Y”, and 
then, in turn, between “Y” and “Z” 
during successive half cycles of the “V” 
signal, because the diode outputs no 
longer cancel each other out. 

As the current through the primary of 
T2 changes, suppressed subcarrier out¬ 
put is generated in the secondary wind¬ 
ing of T2. 

A similar ring modulator handles the 
“U” signal. The suppressed carrier out¬ 
puts from the two ring modulators are 
combined to form the chrominance sig¬ 
nal. Fig.6 compares amplitude modula¬ 
tion with suppressed carrier modulation. 

The suppressed carrier outputs of the 



(top) with suppressed carrier modulation 
(bottom). 
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Fig.7a: 

Above: the hue of the colour is 
determined by the relative sig¬ 
nal voltages of the “V” and 
“U’ signals. The resultant 
arrow is called a “phasor”. 
Below: arrow (3) indicates a 
yellow colour while arrow (2) 
shows the result of phase distor¬ 
tion at the TV receiver due to 
transmission path problems. 
Arrow (1) is the burst signal 
phasor. 




Fig.7b: 

Above: for the next line, the 
“V” signal has been switched 
by 180 degrees. Compare the 
received phase distorted signal 
(2) with (2) in Fig.7a and note 
that the averaged resultant 
gives the correct colour. 

Below: The dotted lines repre¬ 
sent the alternate phase dis¬ 
torted signals while the solid 
line shows the resultant average 
signal. 



two ring modulators are combined in 
the adder circuitry, producing a com¬ 
posite subcarrier containing all the co¬ 
lour information needed for the trans¬ 
mitter. The voltage amplitude and 
phase of this composite signal will de¬ 
pend on the relative amplitude voltage 
of the “V” and “U” signals (which al¬ 
ways remain 90 degrees out of phase 


with each other)- see Fig.7. This 
method of modulation is known as 
quadrature modulation. 

You will remember that the phase of 
the transmitted colour signal determines 
the hue, and the amplitude of the signal 
its saturation. Should the TV signal be 
distorted for any reason in its transmis¬ 
sion path to the receiver, the phase of 


the colour signal will be changed, and 
incorrect colours will be displayed. This 
occurs in the NTSC system (Fig.7a). 

This is the reason why, in the PAL 
system, the 4.43MHz oscillator signal 
supplied to the modulator handling the 
“V” signal is switched 180 degrees on 
alternate lines of picture signal. Now if 
the colour signal received by the viewer 
suffers phase distortion, the next line 
with the “V” signal 180 degrees in op¬ 
posite phase will correct the error, 
producing the correct colour (Fig.7b). 

The colour burst signal 

The colour television receiver must 
“decode” the transmitted colour infor¬ 
mation. To do this the colour subcarrier 
is re-inserted, by means of a local 
4.43MHz oscillator in the receiver. This 
re-inserted 4.43MHz carrier must be ex¬ 
actly locked in phase with the 4.43MHz 
oscillator at the TV transmitter. 

To enable the TV’s local oscillator to 
do this, 10 cycles of 4.43 MHz colour 
“burst” information are sent with each 
line of signal information. This burst sits 
on the back porch of the line synchroni¬ 
sation pulse. Fig.8 shows one complete 
line of signal as the camera scans a 
standard colour bar chart. 

The burst signal is referred to as the 
“PAL swinging burst” because its phase 
changes with each transmitted line of 
picture information by 90 degrees, 
keeping it in step with the transmitted 
“V” signal (Fig.7a and 7b). Notice that 
the burst vector on the first line is 
shown 45 degrees above the -“U” axis 
line, and on the next line 45 degrees 
below the -“U” axis. 

Looking again at the block diagram 
of the colour section of a PAL transmit¬ 
ter (Fig.4), you will see that the 
4.43MHz subcarrier generator signal 
output also feeds into the sync genera¬ 
tor. Sync pulses are supplied from this 
generator to the adder circuitry and also 
to the burst pulse generator, which 
feeds burst signals into the two modula¬ 
tors. 

A further pulse from the sync genera¬ 
tor synchronizes the PAL inverter 
switch. 

The “Y” signal from the matrix cir¬ 
cuitry goes via a delay line to the adder 
circuitry, and arrives at the correct time 
and phase to fit in with the chroma sig¬ 
nals. The complete signal waveform 
now goes to the transmitter. 

Interleaving the signals 

One of the requirements of a colour 
television system is that there be no in¬ 
crease in the station bandwidth of the 
transmitted signal over that required by 



Fig.8: the video signal waveform generated by a standard colour bar chart. Note the co¬ 
lour burst signal on the back porch of the line sync pulse. 
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RCA’s first colour TV receiver, the Victor Model CT100, was produced in 1954. (Photo 
courtesy RCA Corporation, USA). 


the existing monochrome TV stations. 
The total bandwidth used by the Aus¬ 
tralian 625 line transmitters is 7MHz 
which includes the sound signal carrier. 

The high definition signals, which 
you’ll recall convey the black and white 
detail of the picture, occupy 5MHz of 
the signal bandwidth. How then, can we 
add the colour subcarrier signal without 
increasing the station bandwidth? And 
how do we ensure that viewers with 
black and white TV receivers can still 
receive the programs in monochrome? 

Fortunately, monochrome signals do 
not occupy the entire bandwidth of the 
signal, but occur in clusters of energy at 
multiples (harmonics) of the line fre¬ 
quency. This is because the mono¬ 
chrome picture is scanned one fine at a 
time, building up the complete picture. 
This means that the transmitted colour 
information can be interleaved between 
peaks of monochrome energy (Fig. 9). 
The “distance” between each peak of 
colour signal energy and the last and 
next cluster of monochrome signal 
energy is half the line frequency. 

To ensure that the colour signal 
energy clusters are properly spaced be¬ 
tween the monochrome clusters, the fre¬ 
quency of the colour subcarrier must be 
carefully chosen. For a 625-line system, 
the line frequency is 15,625FIz and the 
field rate 50Hz. 

The exact value of the colour subcar¬ 
rier frequency chosen to do this is 
4.43361875MHz. This is calculated using 
the formula: 

Subcarrier frequency = 0.5 x field fre¬ 
quency + (283.5 + 0.25) x 15,625Hz. 

The complete PAL signal 

Our study of the PAL system has 
shown us that the complete PAL signal 
includes the “Y” signal containing the 
fine detail of the picture. Then the 
“U” and PAL switched “V” suppressed 
carrier colour signals, together 
with the colour burst signals, are quad¬ 
rature modulated and combined to¬ 
gether with the “Y” signal in the adding 
circuitry (Fig.4). 

Line and field synchronizing signals to 
“lock” the television receiver picture to 
the transmitted picture, whether in 
monochrome or colour, plus the neces¬ 
sary blanking pulses are also supplied to 
the adder circuitry. The result is a com¬ 
plete video signal, known as an encoded 
signal, sent to the transmitter, and via 
the transmission path to the TV view¬ 
er’s receiver where the received signal is 
decoded. 

The 7MHz TV station bandwidth 
used in Australia has the frequency 
modulated sound carrier separated from 


the vision carrier by 5.5MHz (known as 
PAL system “B”). Britain uses a station 
bandwidth of 8MHz with the FM sound 
carrier being separated from the vision 
carrier by 6MHz (System I). PAL sys¬ 
tems “B” and “I” both use 625 lines 
and 50 frames per second. 

We have referred to the fact that the 
“Y” signal used in colour television is 
made up of the proportions Y = 0.59G 
+ 0.30R + 0.11B. You will remember 


these proportions are used because the 
eye is most sensitive to green light, and 
more sensitive to red light than blue 
light. As we will be referring again to 
this formula you will find it helpful to 
commit it to memory. 

Next month we’ll discuss ways of 
viewing the received colour picture, in¬ 
cluding early mechanical methods, vari¬ 
ous types of cathode ray tubes, and flat 
panel colour display units. © 



Fig.9: the colour signal subcarrier is interleaved with the monochrome signal sidebands. 
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Mini-Melf SMD Resistors 

Cylindrical Melf resistors have largely identical characteristics as conventional rectangular resistors however 
the Mini-Melf allows more flexibility in the design of the conductor pattern. Mini-Melf resistors solder easi¬ 
ly on both the flat front end and on the cylindrical circumference of the caps. This means they can alsc 
be soldered on printed conductors which run across the resistor axis. 




CRUSADER ELECTRONIC COMPONENTS PTY. LTD. 


81 PRINCES HWY, ST. PETERS NSW 2044 

Phone 519 5030 516 3855 (3 Lines) 519 6685 Telex 123993. Telefax 517 1189. 

SYDNEY- GEORGE BROWN & CO PTY. LTD. Phone 519 5855; GEOFF WOOD ELECTRONICS PTY. LTD. Phone 810 6845; WOLLONGONG: MACELEC PTY 
LTD Phone 29 1455; CANBERRA: GEORGE BROWN & CO. PTY. LTD. Phone 80 4355; NEWCASTLE: D.G.E. SYSTEMS PTY. LTD. Phone 69 1625; 
MELBOURNE: R.P.G. AGENCIES PTY. LTD. Phone 439 5834; JESEC COMPONENTS Phone 598 2333: ROSNIK DISTRIBUTORS PTY. LTD. Phone 874 3424; 
GEORGE BROWN & CO. PTY. LTD. Phone 419 3355; BRISBANE: L.E. BOUGHEN & CO. Phone 369 1277; COLOURVIEW WHOLESALE PTY. LTD. Phone 
275 3188; ADELAIDE: PROTRONICS PTY. LTD. Phone 212 3111; D C. ELECTRONICS PTY. LTD. Phone 223 6946; PERTH: SIMON HOLMAN & CO. PTY. 
LTD. Phone 381 4155; PROTRONICS PTY. LTD. Phone 362 1044. 


























A deep-cycle 
charger for 
Nicad batteries 


This charger will dramatically improve the 
performance of your nicad batteries and cells 
by providing the correct charging conditions. 
It can be configured to charge four AA, C or 
D cells, two 9V battery types, or a 
combination of two cells and one 9V battery. 


by JOHN 

Ever since their introduction, nicad 
cells have become increasingly popular 
in a range of electronic equipment, toys 
and power tools. Typical applications 
include powering tape players, radios, 
calculators, toy vehicles, portable com¬ 
puters and remote control transmitters 
and receivers. 

The major advantage of nicads is that 
they can be recharged. This gives tiiem 
a long-term cost advantage over 
non-rechargeable types, even though 
their initial cost is much higher. 

The main disadvantage of nicads is 


CLARKE 

that their capacity is much lower than 
equivalent zinc-carbon cells and consid¬ 
erably lower than alkaline cells. Also 
the output voltage of a nicad cell is only 
about 1.25V compared to 1.5V for 
non-rechargeable types. However, the 
fact that nicads can be recharged far 
outweighs these drawbacks in many ap¬ 
plications. 

Given that nicads can save money in 
the long term, it is false economy to use 
a charger that is detrimental to the life 
of the cells or battery. Before discussing 
the advantages of our Full Cycle Nicad 



Battery Charger we need to clarify the 
requirements and characteristics of 
nicad cells. 

Discharge 

The capacity of a nicad cell (mea¬ 
sured in amp hours) is based on a dis¬ 
charge time of 10 hours and an end 
voltage of about 1.1V. For example, the 
AA sized cells have a capacity of 500- 
mAh. This means that if a current of 
50mA is drawn, a fully charged cell will 
discharge to 1.1V after 10 hours. This 
discharge rate is called the C/10 rate. 

Fig.l shows the C/5, C/2 and C dis¬ 
charge curves for nicad cells and for a 
9V nicad battery. Note that at the C/5 
discharge rate, the cells and battery can 
provide the rated current for the ex¬ 
pected five hours before the end voltage 
(1.1V and 6.6V respectively) is reached. 
However, at the C/2 and C discharge 
rates, the end voltage is actually 
reached slightly sooner than expected. 

In fact, at the C discharge rate, the 
discharge time is 55 minutes compared 
to the expected time of one hour. 

Regardless of the discharge rate, the 
battery manufacturers recommend that 
nicads should only be recharged at the 
10 hour rate for 14 hours. Charging at a 
faster rate is possible, of course, but it 
does lead to a reduction in useful life 
and usable capacity. 

To prevent overcharging, the charging 
time for partly discharged cells should 
be reduced accordingly. This provision 
for charging partly discharged cells pre¬ 
sents a problem since the state of 
charge cannot readily be determined. 

Overcharging of nicads reduces the 
life of the cells and diminishes their 
charge capacity. This diminished charge 
capacity can be recovered by fully cy¬ 
cling the nicads through several charges 
and discharges. Similarly, after ex¬ 
tended storage, nicad cells require sev¬ 
eral charge/discharge cycles to restore 
full capacity. 
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View inside the prototype. Be sure to use 240VAC-rated cable for the mains wiring to the transformer and on/off switch. 


Our new Full Cycle Nicad Battery 
Charger elegantly solves the problem of 
overcharging by first discharging each 
cell (or individual cells within a battery) 
until it reaches 1.1V. When this end 
voltage is reached, the cell is charged at 
the 10 hour current rate for a period of 
14 hours as set by an internal timer. 

Once charging has occurred, the cells 
are trickle charged at between the 50 
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Fig.l: this graph shows the C/5, C/2 and C 
discharge curves for nicad celis and for a 
9V nicad battery. 


and 30 hour rate to keep them fully 
charged and to prevent self discharge. 

Ideally, each cell should be dis¬ 
charged independently to avoid the pos¬ 
sibility of polarity reversal and subse¬ 
quent damage to the cell. Polarity re¬ 
versal can occur when cells are series 
connected. Because of slight differences 
in cell capacity, one cell will discharge 
before the remainder of the cells. This 
cell then continues to discharge to 0V, 
whereupon it reverses polarity. 

Note that polarity reversal is a risk in 
any equipment that connects cells in 
series. To prevent this occurring, the 
cells should be removed before full dis¬ 
charge. 

S» While this problem cannot be solved 
g with a 9V battery, since its cells are in¬ 
ternally series connected, the AA, C 
and D size batteries can all be handled 
as separate cells. As a result, our new 
charger discharges and charges each of 
these cells individually. Discharging 
ceases for each cell when its voltage 
reaches 1.1V and charging only begins 
when all the cells have been discharged. 

Note that if any of the cells have al¬ 
ready been discharged below 1.1V be¬ 


fore installation in the charger, they will 
not be further discharged. 

An advantage of the above scheme is 
that it allows individual checking of the 
cell capacities. Because the charger can 
be used to cycle the cells through com¬ 
plete cycles of charge and discharge, the 
capacity of each cell can be checked 
simply by timing the discharge from full 
charge. 

The charger discharges at the C/5 
rate, so it should take about five hours 
for each cell to discharge. If a cell dis¬ 
charges well before this time, it may be 
faulty. Often, however, a low capacity 
cell can be “rejuvenated” by subjecting 
it to several full charge and discharge 
cycles. 

As a practical example of just how ef¬ 
fective this new charger is, the Author 
has found that since he has used the 
charger to recharge his calculator bat¬ 
teries, instead of using the calculator’s 
series charger, the cells have lasted up 
to four times longer between charges. 

Clearly, one of the cells was well 
down in capacity and needed rejuvenat¬ 
ing. 

Operation of our new nicad charger is 
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quite straightforward. The unit is mains 
powered and housed in a plastic instru¬ 
ment case. On the front panel are 
Power and Cycle switches, and charge 
and trickle indicator LEDs. The cell 
holders are located on the lid of the 
case along with four discharge LED in¬ 
dicators, one for each of the cells or 
battery. 

When the discharge LEDs are lit, the 
charger is discharging the cells. If a 
LED goes out, then the cell adjacent to 
that particular LED has reached its end 
voltage and discharging for that cell has 
ceased. When all the cells are dis¬ 
charged, charging begins and the charg¬ 
ing LED on the front panel lights. Fi¬ 
nally, at the end of the charging cycle, 
the charging LED extinguishes and the 
trickle LED lights. 

The cells can be left in the charger in¬ 
definitely since the trickle charge mode 
keeps the cells at full capacity without 
overcharging. However, if the cells are 
left in this condition for several months, 
it is a good idea to cycle them through 
the charge and discharge cycle before 
use by pressing the Cycle switch. 

The circuit 

Fig.2 shows the circuit details. As can 
be seen, there are nine integrated cir¬ 
cuits plus a transformer and a relay. 
The transformer has a 15V centre- 
tapped winding, the output of which is 
full wave rectified using diodes D5-D8. 
Diodes D9 and DIO isolate the plus and 
minus rectified waveforms so that the 
supply rails can be filtered using 470 /j.F 
capacitors. 

A 7805 3-terminal regulator provides 
a +5V supply rail for the ICs, while a 
7905 regulator provides a -5V supply 
rail. The 10/iF capacitors on the out¬ 
puts ensure stability of the regulators. 

Charging for each of the cells is via 
Dl, RCla and RClb for cell 1; D2, 
RC2a and RC2b for cell 2; D3, RC3a 
and RC3b for cell 3; and D4, RC4a and 
RC4b for cell 4. Note that charging is 
prevented if relay contacts RLla and 
RLlb are open. 

As drawn, the circuit shows the nec¬ 
essary connections for charging a 9V 
battery at positions 1 and 2, and two 
separate 1.2V cells at positions 3 and 4. 
To charge four cells, the arrangement 
shown at positions 3 and 4 is duplicated 
at positions 1 and 2. 

Similarly, two 9V batteries can be 
charged by duplicating the arrangement 
shown for the 9V battery at positions 3 
and 4. 

The voltage at each position is moni¬ 
tored using an op amp comparator. 
IClb monitors position 1, ICld position 


2, ICla position 3 and IClc position 4. 
Note that the output of the 9V battery 
at position 1 is attenuated using a volt¬ 
age divider consisting of a 68kfl resistor 
and resistor Rl. A second voltage 
divider (68kfl and R2) attenuates the 
output at position 2. 

This attenuation is necessary to re¬ 
duce the voltage on the inverting inputs 
of IClb and ICld to the same level as 
from a single cell. 

A reference voltage of 1.18V for 
comparators IClb and ICla is set by 
trimpot VR1 which is simply part of a 
voltage divider in series with the +5V 
rail. Each non-inverting input monitors 
this reference voltage via a 27kfl resis¬ 
tor. This resistor, in conjunction with 
the 2.2MO resistor and 27kD pullup 
resistor, sets the hysteresis voltage of 
the comparator. 

In practice, the voltage at the invert¬ 
ing input must fall about 82mV below 
the 1.18V reference (ie, to about 1.1V) 
before the output of the comparator 
switches high. 

In a similar manner, comparators 
ICld and IClc have a reference voltage 
of -1.18V on their non-inverting inputs, 
as set by VR2. In this case, the invert¬ 
ing input must fall to about 80mV 
above the -1.18V reference before the 
comparator switches low. 

The output of each comparator is 
connected to the Data input of a D flip- 
flop. These operate such that the level 
at the D input is transferred to the Q 
output on each rising edge of the clock 
(CK) signal. The Q-bar output is a com¬ 
plement of the Q output. 

When pin 1 of ICla is low, the Q-bar 
output of IC2a is switched high at the 
next clock input. This turns on transis¬ 
tor Q3 which in turn connects discharg¬ 
ing resistor RD3 across the cell at posi¬ 
tion 3. When the cell has discharged to 
1.1V, pin 1 of ICla switches high again 
and Q3 switches off to end the dis¬ 
charge cycle. 

IClb and IC2b control Q1 in exactly 
the same manner. Similarly, ICld and 
IC3a control Q2 while IClc and IC3b 
control Q4. Note, however, that Q2 and 
Q4 are driven by the Q outputs of IC3a 
and IC3b rather than by the Q-bar out¬ 
puts. This is because the outputs of 
IClc and ICld operate in the opposite 
sense to those of ICla and IClb. 

If a 9V battery is used at positions 1 
and 2, both Q1 and Q2 turn on and dis¬ 
charge the battery via RD1 and RD2. 
Since RD1 and RD2 are equal in value, 
the same voltage is developed across 
each resistor. Thus, when the 6.6V bat¬ 
tery end voltage is reached, 3.3V is ap¬ 
plied to each of the voltage divider net¬ 


works on the inverting inputs of IClb 
and ICld. 

The divider networks divide by three 
which means that just 1.1V (ie, the 
equivalent end voltage of a single cell) 
is applied to the IClb and ICld. 

LEDs 1-4 are used to indicate when a 
cell or battery is discharging. These are 
driven via 4050 buffer stages (IC9a, 
IC9b, IC9c and IC9e) from the Q and 
Q-bar outputs of IC2 and IC3 respec¬ 
tively. 

The Q outputs of IC2 and the Q-bar 
outputs of IC3 also drive the inputs of 
IC4a, a quad input NAND gate. Its out¬ 
put at pin 1 goes low when all its inputs 
at pins 2, 3, 4 and 5 are high. This oc¬ 
curs only when all the cells have been 
discharged. IC4b inverts the IC4a out¬ 
put to provide a positive clock input to 
IC8b to indicate the end of the dis¬ 
charge cycle. 

Clock signals for IC2 and IC3 are de¬ 
rived from IC6 which is a 4020 binary 
counter. Its Q10, Qll, Q12 and Q13 
outputs are connected to the individual 
clock inputs of the flipflops. IC6 in turn 
derives its own clock pulses from IC5, a 
555 timer wired as an astable oscillator. 
The 180kfl resistors at pin 7 and the 
0.001/iF capacitor at pin 6 set the fre¬ 
quency of operation to 2663Hz. 

This may seem a messy number but is 
necessary to set the required time 
period as we shall see later. 

By now, some readers may be won¬ 
dering why separate clock signals are 
used to drive the flipflops (IC2a-IC3b). 
To understand the reason, let’s initially 
assume that there is no cell in position 3 
and that the Q-bar output of IC2a is 
high. Thus Q3 will be on and the output 
of comparator ICla will be high. At the 
next positive edge of the clock input, 
the Q-bar output goes low and Q3 turns 
off. Pin 6 of ICla is now pulled high via 
RT3 and thus pin 1 switches low. 

On the next clock input, Q-bar 
switches high again, Q3 turns on, and 
the output of ICla reverts high. Thus, 
the sequence continues indefinitely, 
with the Q-bar output changing state at 
each clock input. This sequence occurs 
at any of the cell positions where no cell 
is present. 

While this is of no consequence when 
only one cell position is vacant, prob¬ 
lems arise if two or more cells are miss¬ 
ing. In this case, if the flipflops were all 
to have the same clock, their Q and 
Q-bar outputs could be such that the in¬ 
puts to IC4a are never all high at the 
same time. This means that IC4a would 
be unable to detect when all the cells 
have discharged. 

The use of different clock signals for 
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each flipflop overcomes this problem. 

IC8b is a J-K flipflop connected with 
the J input high and the K input low. 
This flipflop derives its clock signals 
from the output of inverter IC4b. When 
the clock input goes high, at the end of 
the discharge cycle, the high at the J 
input sets the Q output high and the 
Q-bar output low. 

IC8b controls several operations. 
First, the Q output resets IC3a and 
IC3b and sets IC2a and IC2b so that 
transistors Ql, Q2, Q3 and Q4 are held 
off. At the same time, the Q-bar output 
releases the Reset on IC7. 

The Q output of IC8b also connects 
to the J input of IC8a. Since Q is now 
high, the next clock signal to IC8a from 
the Q14 output of IC6 sets the Q output 
of IC8a high. This turns on transistor 
Q5 which switches on relay RLY1 and 
the charging LED to begin the charging 
cycle. 

IC6, a 4020 binary counter, divides 
the 2663Hz input from IC5 by 2 14 (or 
16,384). The Q14 output from IC6 pro¬ 
vides the clock input to IC7, another 
4020 binary counter. 

Thus, the Q14 output of IC7 goes 
high after the 2663Hz signal has been 
divided by 2 27 , or after 14 hours. This 
resets IC8a via diode D12 and also pre¬ 
vents further counting by resetting IC6. 

The Q output of IC8a is now forced 
low by the Reset to switch off Q5 and 
the relay. The relay contacts disconnect 
the charging resistors from the power 
supply and the charging LED goes off. 

With charging complete, each cell is 
trickle charged via trickle resistor RT 
connected between the +5V or -5V rail 
and the cell terminal. During this time, 
the Q14 output of IC7 sets the output 
of IC9d high and this drives the trickle 
LED via a 1.2kO resistor. 

The charger can be recycled to dis¬ 
charge the cells again by pressing Cycle 
switch S2 or by switching the power off 
and on. When power is first applied, 
the 47/i.F capacitor is initially dis¬ 
charged and this pulls the Reset of IC8b 
high and the Resets of IC6 and IC8a 
high via diode D13. 

This forces Q of IC8b low and Q-bar 


high, to hold IC7 reset. At the same 
time, the Q output of IC8a is also 
forced low. IC6 is now held Reset until 
the 47/i.F capacitor charges to the nega¬ 
tive rail via the lOkfi resistor. A similar 
sequence of events occur if the 47/u.F 
capacitor is discharged by pressing the 
Cycle switch. 

Construction 

Construction is straightforward with 
most of the parts mounted on a PCB 
coded 87bc2 and measuring 170 x 
108mm. This is housed in a standard 
plastic instrument case measuring 200 x 
160 x 70mm. A Scotchcal artwork mea¬ 
suring 239 x 64mm was used to make 
labels for the front panel and for the lid 
of the case. 

Before starting construction, you 
must decide which types of cells are to 
be used with the charger. The charger 
can either charge four cells, two cells 
and one 9V battery, or two 9V bat¬ 
teries. 

Table 1 shows the values of the resis¬ 
tors required for R1-R4, RC, RT and 
RD for the various AA, C, D and 9V 
battery types. 

The charge resistor values were deter¬ 
mined by assuming 7.5V from the trans¬ 
former, a 0.5V drop across the series 
diode (D1-D4) and 1.5V per cell. The 
effect of the trickle charge resistor RT, 
which is always connected, was also 
taken into consideration. The trickle 
charge resistor values were determined 
by assuming 1.5V per cell and a 5V sup¬ 
ply. 

Calculations for the 9V battery as¬ 
sumed the equivalent of a three-cell bat¬ 
tery (4.5V) between each cell terminal 
and ground. This is the equivalent of 
9V across the two cell terminals. 

Finally, calculations for the discharge 
resistors (RD) assumed that the cells 
had reached their end point voltage of 
1.1V. 

The battery holders for the cells 
should be either single or, preferably, 
dual types. Dual cell holders are ideal 
for two cells between terminals 1 and 2 
and/or terminals 3 and 4. This is be¬ 
cause the holders are designed for series 


connection of cells. The common con¬ 
nection of the holder is simply con¬ 
nected to the ground terminal. 

A 9V battery can be connected either 
by a battery clip with flying leads or by 
using the clips supplied with the cell 
type holders. The latter allow easy 
modification back to single cell charging 
should this ever become necessary. 
Note, however, that the polarity of the 
clips is transposed when a 9V battery is 
plugged in, so exercise caution when 
wiring up this option. 

Start construction by checking the 
PCB pattern for broken and short cir¬ 
cuit tracks. These should be repaired 
before installing any parts. 

Fig.3 shows the parts layout diagram. 
Install the wire links first, followed by 
the resistors, diodes and ICs. We used 
PC stakes to terminate all external con¬ 
nections since this makes the job of wir¬ 
ing so much easier later on. 

Be careful when installing the diodes 
and ICs. These components are pola¬ 
rised and must be oriented correctly. 
Note that all the ICs face in the same 
direction with the exception of IC5. 

Assembly of the PCB can now be 
completed by installing the capacitors, 
regulators, transistors, trimpots and 
relay. As before, take care to ensure 
that all polarised components are cor¬ 
rectly installed. 

Work can now begin on the case. 
Begin by drilling holes in the front 
panel for the switches and LEDs (use 
the Scotchcal label as a template), then 
drill a hole in the rear panel for the 
cord clamp grommet and file it to 
shape. 

This done, strip back the outer insula¬ 
tion of the mains cable so that it is long 
enough to reach the front panel mains 
switch. The PCB can then be installed 
in the base of the case and secured to 
the integral standoffs using self-tapping 
screws. 

Several holes are also required in the 
lid of the case for mounting the cell 
holders and discharge LEDs, and to 
pass leads to the holder terminals. Note 
that the Scotchcal label for the dis¬ 
charge LEDs has been designed to suit 





TABLE 1 

Type 

Capacity 

Charge 

Rate 

Trickle 

Charge 

RC (charge resistor) 

RT (trickle 
resistor) 

RD (discharge 
resistor) 

Resistors 

R1-R4 

AA 

C 

D 

9V 

9V 

500mAh 

1.2Ah 

1.2Ah 

80mAh 

10OmAh 

50mA 

120mA 

120mA 

8mA 

10mA 

10-17mA 
24-40mA 
24-40mA 
1.6-2.7mA 
2.0-3.3mA 

series 820 + 820, 0.5W 
series 330 + 27O, 1W 
series 330 + 270, 1W 
series 390D + 470, 0.25W 
series 2700 + 560, 0.25W 

2200, 0.25W 
1200, 0.25W 
1200, 0.25W 
2200, 0.25W 
2200, 0.25W 

120, 0.25W 

50, 0.5W 

50, 0.5W 

2200, 0.25W 
2200, 0.25W 

not used 
not used 
not used 

33kO, 0.25W 
33kO, 0.25W 
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Fluke. First Family of DMMs. 
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When accuracy, performance and value 
are important, professionals the world over 
look to Fluke — the first family of DMMs. 

Reliable Fluke-quality 316- or 416-digit 
DMMs fit every need — from design en¬ 
gineering to industrial troubleshooting. 

There's the low-cost 70 Series — the 
most DMM you can get for the money. The 
tough 20 Series — totally sealed and built 
to survive the dirtiest, grimiest, roughest 
jobs. The reliable 8020B Series — made 
to withstand the rigors of the field service 
environment. The precise 8060A Series — 
the most powerful and complete test and 
measurement system available in a hand¬ 
held package. And, of course, the versatile 
Bench/Portables that carry on the Fluke 
tradition for precision and durability in 
lab-quality bench instruments. 

Fluke comes in first again with the 
world’s largest selection of quality ac¬ 
cessories to help extend the capabilities of 
your DMM even further. 

There’s no need to look anywhere else. 
Uncompromising Fluke design and lead¬ 
ing edge technology are the reasons why 
attempts at imitation will never fool the 
millions of professionals that accept noth¬ 
ing less than a Fluke. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


IFLUKEI 

- —— ® 


EEMEASCO 

Instruments Pty. Ltd, 

Talk to your local Elmeasco distributor about Fluke — 

• A C T. John Pope Electrical (062) 80 6576 • J Blackwood & Sons • George Brown (062) 80 4355 

• NSW Ames Agency 699 4524 • George Brown 519 5855 Newcastle 69 6399 • Bryan Catt Industries 526 2222 • D.G.E Systems (049) 69 1625 • Petro-Ject 550 1388 

• David Reid 267 1385 • W F. Dixon (049) 61 5628 • Macelec (042) 29 1455 • Ebson 707 2111 • Selectroparts 708 3244 • Geoff Wood 427 1676 

• N. TERRITORY J Blackwood & Son (089) 84 4255, 52 1788 • Thew & McCann (089) 84 4999 

• QUEENSLAND Auslec • Elecnic (075) 91 4199 • St Lucia Electronics 52 7466 • Cliff Electronics 341 4655 • L E Boughen 369 1277 • Fred Floe & Sons 277 4311 

• The Electronic Shop (075) 32 3632 • Thompson Instruments (Cairns) (070) 51 2404 

• S. AUSTRALIA Protronics 212 3111 • Trio Electrix 212 6235 • Industrial Pyrometers 352 3688 • J Blackwood & Son 46 0391 • Petro-Ject 363 1353 

• TASMANIA George Harvey (003) 31 6533 (002) 34 2233 

• VICTORIA Radio Parts 329 7888 • George Brown Electronics Group 878 8111 • G B Telespares 328 4301 • A W M Electrical Wholesalers • Petro-Ject 419 9377 

• J Blackwood & Sons 542 4321 • R.K.B, Agency 29 7336 • Sirs Sales (052) 78 1251 • Mektronics Co 690 4593 • Truscott Electronics 723 3094 

• W. AUSTRALIA Atkins Carlyle 481 1233 • Dobbie Instruments 276 8S88 • Protronics 362 1044 

























ft f if 


LID OF CASE 



more widely spaced L 
Note also that, in t 


i be cut to suit the 
d LEDs. 

in the case of 9V bat¬ 
teries, two LEDs are available to indi¬ 
cate discharging. You can leave one of 
these LEDs out if you wish, or you can 
use them both. 

The Scotchcal labels can now be care¬ 
fully affixed to the case and the various 


hardware items installed. The trans¬ 
former is mounted on two standoffs at 
the rear of the case and secured using 
self-tapping screws. Note the earth lug 
under one of the transformer mounting 
screws (see Fig.3). 

All that remains now is to complete 
the wiring. Be sure to use mains-rated 
cable for all mains wiring and sleeve the 
terminals of the mains switch to guard 


against accidental shock. Medium dub 
hookup wire is used for the low voltagi 
transformer connections while rainbov 
cable can be used for all wiring to ths 
cell holders, to the LEDs and to switcl 
S2. 

Testing 

Before switching on the charger, gc 
back over your work and carefullj 
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FULL CYCLE Nicad BATTERY CHARGER 
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Figs.4&5: at left and above are full size reproductions of the front panel and PC artworks 


check for wiring errors. Once you are 
satisfied that all is well, apply power 
and check for the +5V and -5V rails on 
the supply pins of the ICs. If these volt¬ 
ages are incorrect, switch off immedi¬ 
ately and locate the source of the trou¬ 
ble before proceeding. (Note: do not in¬ 
stall any nicad cells at this stage). 

Assuming all is well, the reference 
voltages should now be set using trim- 
pots VR1 and VR2. To do this, first 
connect your multimeter between the 
wiper of VR1 and ground, and adjust 
the trimpot for a reading of +1.18 V. 
This done, adjust VR2 for a reading on 
its wiper of -1.18V. 

Now press the Cycle switch. If the 
charger is operating correctly so far, the 
discharge LEDs should blink on and off 
for a few seconds and then all go out. 
The relay should activate within about 
six seconds and the charging LED 
should light. 

The 14-hour charging time can be 
checked by monitoring the Q7 output of 
IC7. This connection has been marked 
on the overlay and should go high be¬ 
tween 6 minutes and 33 seconds and 6 
minutes and 39 seconds after the relay 
closes. If the time is within this vicinity, 
then the Q14 output of IC7 will go high 
after about 14 hours. 

At the end of the charging period, 
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PARTS LIST 

1 PCB, code 87bc2, 170 x 
108mm 

1 Scotchcal label, 239 x 64mm 
1 plastic instrument case, 200 x 
160 x 70mm 

1 2155 15V 1A transformer 
1 pushbutton mains switch 
1 momentary pushbutton switch 
1 mains cord and plug 
1 cord clamp grommet 

1 12V DPDT PC relay 

2 dual battery holders (see text) 
6 5mm LEDs and bezels (4 
orange, 1 red, 1 green) 

26 PC stakes 
1 earth lug 
Semiconductors 

1 LM339 quad comparator 

2 4013 dual D flipflops 

2 4020 14-stage binary counters 
1 4027 dual J-K flipflop 
1 4012 dual 4-input NAND gate 
1 4050 hex buffer 
1 555 timer 

1 7805 +5V 3-terminal regulator 


the relay should switch off, the charging 
LED should go out and the trickle LED 
should light. Check that there is no fur¬ 
ther clocking of IC7 by measuring the 
voltage at the Reset pin (pin 11) of IC6. 


1 7905 -5V 3-terminal regulator 
5 BC338 NPN transistors 

11 1N4002 1A diodes 

2 1N4148, 1N914 diodes 

Capacitors 

2 470/zF 25VW PC electrolytic 
1 47/zF 16VW PC electrolytic 

1 33/uF 25VW PC electrolytic 

2 1 0pF 16VW PC electrolytic 
2 0.1/u.F metallised polyester 

1 0.01 ^iF metallised polyester 
1 0.001 ijl F metallised polyester 
Resistors (5%, 0.25W) 

4 x 2.2MD, 2 x 1.80kft, 4 x 68kD, 
8 x 27kD, 4 x lOkft, 4 x 2.7kft, 7 
x 1.2kfl, 2 x 5kfl miniature 
vertical trimpots 

Extra resistors: R1, R2, R3 R4 
RC1a-RC4b, RT1-RT4 and 
RD1-RD4 (see Table 1) 

Miscellaneous 

Screws, rainbow cable, mains 
wire, hookup wire, tinned copper 
wire, solder, plastic sleeving, etc. 


This should be about +5V. 

That’s it — your new Full Cycle 
Nicad Battery Charger is now ready for 
use. You can start rejuvenating your 
run-down nicad cells immediately. © 



























SIEMENS 



SIPMOS saves grams, 
joules and bucks 


Siemens new power 
transistors are a boon 
for designers. 


Siemens Ltd. 

544 Church Street, Richmond, Vic. 

Melbourne: (03) 420 7318 Sydney: (02) 436 8730 
Brisbane: (07) 369 9666 Perth: (09) 362 0123 

Distributors 

Victoria: Promark Electronics (Vic) (03) 8781255 
Queensland: ECQ Electronics (07) 376 5677 


New South Wales: Nexus Electronics Pty. Ltd. 
(02) 439 5800 

Promark Electronics Pty. Ltd. (02) 439 6477 
South Australia: Auslec (08) 269 1688 
Protronics Pty. Ltd. (08) 212 3111 
Western Australia: Reserve Electronics 
(09) 328 9755 


By using SIPMOS® power transistors, 
you can develop systems with 
smaller, lighter power supplies. 

And which are more 
economical and reliable. 
Furthermore, SIPMOS 
transistors are extremely 
fast switching and easy to 
parallel, with no secondary 
breakdown. 

Most importantly, these 
advanced features increase the 
design possibilities for switch mode 
power supplies, asynchronous motor 
controls, audio amplifiers, 

DC convertors, proximity switches 
and inverters. 

Innovative SIPMOS components 
arise from discoveries at the very 
forefront of technology. 


The range includes: 

□ P channel and N channel. 

□ Small signal transistors including 
surface mount types. 

□ FRED FETS with fast recovery 
reverse diode. 

□ SMART FETS. 


And other superior SIPMOS 
components are currently being 
developed by Siemens higher 
technology. 

For more information, contact your 
nearest Siemens office. 


Siemens. A higher technology 
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YES! Please send me this special price offer of 12 or 2 a issues of 
electronics Australia magazine (one eacn month), together with a UBD 
STREET directory for my area. 

I prefer (please tick appropriate box! □ Two-Year Subscription at $ 79.80 S C QLD ' WA 

□ One-Year Subscription at $42.oo ^ ntrvD 

(NZ 1 year □ Airmail at A$66.oo) 1 year □ Surface at A$58.80) 

□ l enclose my cheque/money order (with this form in an envelope) for $. 

(make cheques payable to: The Federal Publishing Co P/L) 

□ Charge my □ Bankcard □ Amex □ Visa □ Mastercard account with $. 

Mail Post Free in Australia to: FREEPOST NO. a, The Federal Publishing Co. 

PO box 227, Waterloo, NSW 2017 


Card No. 1 1. i I I 11 11 I 1 1 1 1 1 1 1 Expiry Date:./_ 

Signature............ Date:_/_/ 

(unsigned credit card orders cannot be accepted! 

Name:...Phone: ( ).. 

Mr/Mrs/Ms/Miss initial Surname 


Address: .. 


(Free gift is forwarded under separate cover. Please allow 3-4 weeks) OFFER CLOSES u 


T MAIL JUNE 30, 1987 


. Postcode. 

MAR’87 EA 
























MARCH CROSSWORD 


ACROSS 

I. Chassis spacer. (5-3) 

5. Non-metallic conductor. (6) 

10. Chemical result of 
corrosion of metal. (5) 

II. Poorly soldered 
connections. (3,6) 


12. Decades. (4) 

13. High-power incandescent 
electric lamp. (5) 

14. Steam loco sound which 
can be simulated. (4) 

17. Metric measurements. 

(1,1,5) 

19. Early crystal detector. (6) 


22. An increase in the volume 
of speaker sales? (6) 

23. Produce sound waves. (7) 

26. Principal component of 
ignition system. (4) 

27. Protective devices. (5) 

28. Power of three. (4) 

32. Penultimate term in 
NSWIT. (9) 

33. Acronym for a standard 
computer code. (5) 

34. Electrode of the Edison 
cell. (6) 

35. Graph line joining points of 
equal temperature. (8) 

DOWN 

1. Remove AC ripple. (6) 

2. Adjust position. (5) 

3. Area beyond solar system is 
called — space. (4) 

4. Sound reproduction 
enthusiasts seek better — (8) 

6. Analog-to-digital. (1-2-1) 

7. Workshop check by 
serviceman. (5,4) 

8. Quiescent condition of 
amplfier. (2,6) 


SOLUTION 
FOR FEBRUARY 



9. Synthetic fibre. (5) 

15. Said of chemically inactive 
elements. (5) 

16. Transmit or transfer. (5) 

18. Said of semiconductor 

without added impurities. 

(9) 

20. Operate satisfactorily. (8) 

21. Obsolete name for a radio 
receiver. (8) 

24. Sequence of programs to 
be executed. (5) 

25. Broadcast frequency band. 

( 6 ) 

29. Your Mother’s brother. (5) 

30. Early battery, the voltaic (4) 

31. Component. (4) 
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An introduction to hifi Pt.1i 


Compact disc 
players — 2 

Internal mechanism, operation & controls 


The previous chapter was devoted to a discussion of compact 
discs, their characteristics and the form in which the signal is 
recorded. It remains now to examine typical CD players, their 
internal mechanics and electronics, their facilities and control 
and their role in a domestic hifi system. 

by NEVILLE WILLIAMS 


After iooking at the high technology 
involved in compact discs, the reader 
might well expect that a CD player 
would demand some technical aware¬ 
ness on the part of the user but such is 
not the case. They require no mainten¬ 
ance and, once having learned what 
buttons to push, their operation is 
easier than that of a conventional 
record player. 

Nor does the user have to worry 
about such things as acoustic feedback 
or hum loops in the connecting leads. 
The signal is fully processed inside the 
player and is simply fed to the amplifier 
system via the usually non-critical 
“Auxiliary” input sockets. 

In use, the disc to be played is placed 
in the drawer (or compartment) with 
the label facing up (or out). Closing the 
drawer locks the disc onto the spindle, 
and play is initiated by simply pushing 
the “Play” button. 

As explained in the previous article, 
the CD system operates on the premise 
that information from the disc will be 
fed into the digital processing circuitry 
at a predetermined bit rate, governed in 
each individual player by a very precise 
quartz crystal timing “clock”. 

Since the “packing density” of the 
data in the spiral track is uniform from 
beginning to end, the lineal track speed 
past the laser pickup must itself be held 
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to a constant figure. Depending on the 
individual recording, it will lie within 
the range 1.2 to 1.4 metres per second. 
To meet this requirement, discs must 
spin at around 500rpm when the pickup 
is reading the inner tracks, gradually 
slowing to about 200rpm as play pro¬ 
gresses and the pickup moves outwards. 

Disc drive normally involves the use 
of a small but robust electronically con¬ 
trolled direct drive (DD) motor, similar 
to those used for direct drive turntables 
(chapter 5, June 1986). However, in¬ 
stead of being servo-controlled to en¬ 
sure a constant rotational speed (33 or 
45rpm), the objective in a CD player is 
to achieve a constant lineal track speed 
and therefore a constant data bit rate 
(more about this later). 

Reading the signal 

Fig.l is an “exploded” diagram show¬ 
ing how the optical system tracks and 
reads the spiral pattern of “pits” re¬ 
corded on the disc, ultimately translat¬ 
ing them into a corresponding sequence 
of electrical pulses. 

In practice, the various elements in 
the optical system are combined in a 
single rigid assembly, which has become 
progressively smaller and lighter in suc¬ 
cessive models. The configuration and 
even the element sequence varies from 
brand to brand. 


The accompanying illustrations, sup¬ 
plied by Philips, show a typical head as¬ 
sembly (1) in close-up and (2) sup¬ 
ported on a radial arm, in a playing 
position beneath a compact disc. 

Invariably, the “light” source is a tiny 
5mW solid-state laser diode, which of¬ 
fers the most practical way to provide 
an adequate, single-frequency “coher¬ 
ent” scanning beam. 

The wavelength of the laser output 
has been standardised at 780nm (na¬ 
nometres) or 7800A (Angstrom), mak¬ 
ing it possible for the system optics to 
include elements which rely for their 
operation on wavelength-related dimen¬ 
sions. 

Being in the infrared portion of the 
spectrum, the beam is invisible but it is 
not sufficiently intense to create any 
kind of a hazard. 

As indicated in Fig.l, the beam from 
the laser diode is passed through a colli¬ 
mating lens to ensure that the rays en¬ 
tering the optical system are initially 
parallel. 

Also in path of the beam is an optical 
grating, the function of which will be 
described later. It then passes through a 
polarised filter and prism/splitter, nor¬ 
mally a composite unit, often referred 
to as a PBS (polarised beam splitter). 

And so to the disc 

Emerging from the PBS, the beam, 
now polarised, passes through a QWP 
or quarter-wave plate (at 7800A) which 
has the effect of rotating the polarity by 
45 degrees. 

Next comes an objective lens, the 
purpose of which is to bring the beam 
towards — but not to — focus at the 
under-surface of the polycarbonate sub¬ 
strate. This is of a standard thickness 
(1.2mm) and with a specified refractive 
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Fig.l: reproduced by courtesy of Technics, this exploded diagram illustrates the optical system in a typical CD player. It does not attempt 
to depict the multiple beam commonly used to monitor and maintain accurate tracking. 


index of 1.5, such that it can form part 
of the optics, bringing the beam to 
focus on the internal reflective (pit/- 
bump) surface. 

The diameter of the beam where it 
strikes the under surface of the disc is 
nominally 0.8mm but, where it encoun¬ 
ters the reflective signal surface, it has 
been focussed to a mere 1.7um. 

This means that imperfections or par¬ 
ticles on the surface of the disc must be 
large relative to 0.8mm (0.5mm or 
more) before they can interrupt the 
beam. They must be very large indeed 
to interfere with the beam sufficiently to 
defeat the automatic error correction 
system. 

When the beam strikes the mirror 
surface, it is reflected back through the 
objective lens to the quarter-wave plate. 
Here, it undergoes a further 45-degree 
rotation so that, by the time it re-enters 
the polarised beam splitter, it exhibits a 
full 90-degree shift. 

This being the case, it is diverted by 
the splitter optics into a separate lens 
and thence to the photodetector assem¬ 
bly, substantially free from any direct 
rays from the laser diode. Here the 
modulated light is translated into elec¬ 
trical pulses. 


Beam modulation? 

But, if the reflective layer is a contin¬ 
uous coating on the upper surface of the 
polycarbonate substrate, how can the 
tiny pits — or bumps, as seen from the 
underside — modulate the reflected 
beam? The answer is intriguingly subtle. 

Since the bump width is standardised 
at 0.5um, and it is straddled by a 1.7um 
diameter scanning spot, about half the 
reflected light comes from the mirrored 
substrate surface, and the other half 


from the bump. 

But, as noted in the previous chapter, 
the pit depth — or bump height — is 
kept to about O.llum (llOnm) approxi¬ 
mating one quarter wavelength of the 
laser light in the polycarbonate medium. 

In travelling a lesser distance totalling 
one half-wavelength, light reflected 
from a bump is out of phase with that 
from the adjacent surface. Cancellation 
and scattering occurs, with the result 
that the intensity of the reflected light 



Recently released by Sony, the CDP-203ES features digital filtering and an upgraded ana¬ 
log output system. It is programmable for up to 20 selections, has extended index and 
search facilities, a 6-mode timing system and an infrared remote controller. 
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While the details will inevitably vary 
from model to model, a couple of spe¬ 
cific examples should serve to illustrate 
the basic principles. Figs.2, 3 & 4 are 
reproduced from Sony literature. 

The optical grating plate shown in 
both Figs.l & 2, although in a some¬ 
what different position, serves to split 
the single beam from the laser into 
three separate beams. They are spaced 
closely enough to pass through the opti¬ 
cal system together but not so closely as 
to prevent the central beam from, 
alone, straddling and reading the spiral 
of bumps, as already described. 

Dynamic focussing 

The central beam can also be used 
simultaneously to sense and control the 
focus and, to do this, an additional 
cylindrical lens element, not shown 
separately in Fig.l, is included in the 
optics in front of the photodetector. 

By its very nature, a cylindrical ele¬ 
ment will distort a circular beam into a 
vertically or horizontally inclined oval 
shape, depending on how it is posi¬ 
tioned in the optical path. For purposes 
of focus control, the optics are arranged 
so that an intermediate condition ob¬ 
tains when the system is in exact focus, 
with a round spot falling on the pho¬ 
todetector assembly. 

This condition is illustrated in Fig.3a, 
which also indicates that the photode¬ 
tector (centre) has been divided into 
four quadrants, each served by a sepa¬ 
rate sensing element: A, B, C and D. 

For sensing the main light/dark signal 
off the disc, the quadrants simply oper¬ 
ate in parallel, providing a signal equal 
to: 

A+B+C+D 

For focussing purposes, their relative 
output is processed by separate circuit¬ 
ry, sensitive to the area of each quad¬ 
rant which is illuminated. As indicated 
in Fig.4, a difference signal: 

(A+C) — (B+D) 

applied to a differential amplifier and 
servo drive, adjusts the focus lens con¬ 
tinuously and as necessary to correct the 
error, conditions (Fig.3b & 3c) and 
maintain optimum focus (Fig.3a). 

The focus drive coils are indicated in 
Fig.2 and depicted in the Philips’ illus¬ 
tration of a laser read head, around the 
final focus lens. 

The additional sensors and oval or 
round spots of laser light shown on ei¬ 
ther side of the photodetector in Figs.3 
& 4 play no part in either signal sensing 
or focus control. Involving the two 
outer beams produced by the optical 
grating plate, their function is to control 
tracking. 


s impression ot an optical system assembly, with the diode laser at the bottom, 
the semi-reflecting prism (PBS) in the centre and the dynamically focussed lens system at 
the top. The returning beam is deflected to the photodetector on the left. (By courtesy of 

PhilincV 


diminishes sharply whenever a bump 
passes under the scanning spot. 

Depending on the varying length of 
the bumps and lands, the photo detec¬ 
tor receives a rapid sequence of longer 
or shorter, “light” and “dark” pulses 
which it is the business of the associated 
circuitry to decode. 

Servo control systems 

In the discussion thus far, it becomes 
fairly evident that no practical, purely 
mechanical system could track an infor- 
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mation spiral having such a fine pitch, 
nor ensure a consistent critical focus on 
the reflective information surface. 
Moreover, mass-produced discs will 
inevitably introduce dimensional va¬ 
garies of their own. 

In fact, the CD system relies on the 
promise that the manufacturers of discs 
and players alike will meet exacting me¬ 
chanical standards, but that it will there¬ 
after rely on electronic servo control 
systems to achieve the required end re¬ 
sult. 
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(A + B + C + D) 

= RF signal 

(A + C) - (B + D) 

= focus error signal 


The optics are arranged as shown in 
Fig.5 such that, when the signal sensing 
spot is centred on the spiral being 
scanned, the two outer spots are just 
overlapping the bumps but are mainly 
scanning the non-bump “land” to either 
side. In this condition of perfect track¬ 
ing, the average intensity of the re¬ 
flected light from the two tracking con¬ 
trol spots is balanced. 

If the tracking starts to deviate, the 
balance is disturbed and an error signal 
is generated which, in the short term, 
can be used to tilt the lens to follow an 
eccentric track and, in the longer term, 
to influence the transport of the reading 
head as a whole. 

It may startle, at first, to think of a 
lens system being dynamically focussed 
and tilted to follow even slight undula¬ 
tions and eccentricities of a disc 
spinning at 500rpm but experience with 
traditional transducers (phono car¬ 
tridges, headphones and particularly 
loudspeakers) is apparent in the elec¬ 
tronically controlled lens mounts of a 
CD player. 

Fig.6 illustrates an alternative type of 
construction for a servo controlled opti¬ 
cal system and Fig.7 a complete CD 
mechanism using linear rather than 
radial suspension and drive. 

Based on electronics 

The disc drive motor and its precision 
electronic drive, plus the diode laser 
and its complex electronically controlled 
optics, comprise the basic mechanism of 
a compact disc player. In a way this is 
the counterpart of the turntable drive 
and pickup system of a conventional 



—I Fig.5: three beams from the one laser, 
straddling the spiral of bumps, collectively 

Fig.4: from Sony, this diagram shows how the photodetector array provides audio signal, read the signal and sense focus and track- 
plus information for servo control of focus and tracking. ing. (Sony diagram) 
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a rectangular rather than a tubular housing. Its heritage from elec¬ 
tromagnetic devices and transducers is apparent. 



laser optics and servo control — housed in a rectangular diecas 
assembly. (Technics diagram). 


phono deck. 

But whereas a phono deck involves, 
at most, a modest amount of internal 
electronics, a CD player is packed tight 
with high technology circuitry, not only 
to provide the servo system already dis¬ 
cussed, but for the extensive processing 
and decoding of the digital signal re¬ 
covered from the disc. 

In fact, domestic CD players have be¬ 
come a viable proposition only within 
the last decade, with the development 
of LSI (large scale integration) tech¬ 
nology, able to concentrate highly com¬ 


plex circuit functions requiring literally 
hundreds of thousands of transistors and 
diodes into a dozen or so relatively 
inexpensive silicon “chips”. 

Fig.8 shows in schematic form the in¬ 
ternal workings of a domestic CD 
player. It relates, in fact, to an early, 
top-of-the-line Technics model but is 
more detailed than most such diagrams 
and remains valid as an example of CD 
player technology. 

The spindle motor, the optical read 
head and its traverse drive are depicted 
in the upper left-hand corner. Power is 


supplied to the diode laser via a specia 
IC which, amongst other things, com 
pensates for small variations in the re 
flective qualities of individual discs. 

In normal operation, signals from the 
photodetector array in the optical reac 
head are fed to a wideband head ampli¬ 
fier (AN7670) where they are amplifiec 
and then separated to perform their in¬ 
dividual functions. 

The focus and tracking signals are di¬ 
verted to what is identified as a “Matrix 
Operation IC”, suitably processed and 
passed on to actuator drive ICs, and fi- 



Fig.8: block schematic of the internal workings of a domestic CD player. (Technics diagram). 
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Also from Philips, this companion illustration shows the laser head assembly, supported by a radial arm, in position beneath a compact 
disc, with the beam focussed up through the polycarbonate substrate on to the reflective pit/bump surface. 


nally to the respective control windings 
in the read head. 

Motor servo control 

Information from the tracking sensor 
is also fed to a “Motor Control CPU” 
— one of four microprocessors depict¬ 
ed. Here, the tracking information is 
translated into instructions to the “Trav¬ 
erse” stepping motor, such that the read 
head will follow the spiral being 
scanned at a suitable incremental rate, 
keeping within the adjustment range of 
the dynamic tracking system. 

Information about tracking is also ex¬ 
changed with the CLV (constant linear 
velocity) control system. As shown, a 
“Rough Servo Control” establishes an 
initial relationship between the spindle 
speed (500-200rpm) and the diameter of 
the spiral being scanned. 

Feedback loops from the data chain 
thereafter provide correction to ensure 
that: 

(1) The lineal speed, therefore the aver¬ 
age data rate, conforms to system stand¬ 
ards, as measured against the player’s 
inbuilt crystal clock; and 

(2) The memory bank, from which the 
samples are clocked out to the digital/ 
analog converter (DAC), is maintained 
around half-full during normal play. 

Provision to initiate or interrupt nor¬ 


mal play involves boxes in the lower 
centre area of the diagram marked 
“Trick Play”, “System Control” and 
“Display”, plus another suggesting a 
read-out. These have to do with various 
panel indicators and pushbutton con¬ 
trols — Play, Pause, Track Select, Skip, 
Stop, etc. (More about these later). 

While the above summary will not 
provide a detailed insight into how a 
compact disc is driven and read, it 
should nevertheless give some idea of 
the overall concept and how deeply 
electronic sensing and control is in¬ 
volved. 

Signal processing 

Turning again to the program signal, 
as indicated by the outlined arrow, it 
passes from the preamplifier to what 
Technics show as an “Auto Slice CPU”. 
Its role is to convert the light/dark re¬ 
sultant pulses into unambiguous digital 
data — with transitions again becoming 
binary 1 and non-transition periods spe¬ 
cific sequences of binary 0. 

The reconstituted digital signal then 
passes to a demodulator which “un¬ 
scrambles” the EFM modulation, de¬ 
scribed in the previous article. In so 
doing, it reconstitutes the original 
2.330MHz pre-EFM data bit stream, 
ready for error checking and correction. 


From this same point, a PLL (phase 
locked loop) signal is returned to the 
CLV spindle control system — the first 
of the three feedback loops mentioned 
earlier. 

The program data stream is then pro¬ 
cessed through the CIRC error correc¬ 
tion and clock-out circuitry, yielding 
precise timing pulses for the CLV motor 
control system, and twin streams of 
hopefully error-free 16-bit “words” for 
the digital to analog converter(s). 

At this point, the raw analog signals 
must be filtered to remove unwanted 
components above 20kHz — residual 
artefacts of the digitisation process — 
after which they are passed on to twin 
buffer amplifiers supplying the left and 
right channel stereo output sockets. 

Output filtering 

The most obvious design approach in 
the analog output system is to use a 
very sharp (“brick-wall”) filter in each 
channel, providing attenuation of at 
least 50dB at 24kHz. 

Brick-wall filters, however, can be 
both bulky and costly. They can also 
cause substantial phase shift at the top 
end of the passband, with the further 
possibility of introducing residual distor¬ 
tion and transient effects. While there is 
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argument as to whether such effects are 
audible, they are nevertheless regarded 
as undesirable. 

Some designers have sought to mini¬ 
mise such problems by suppressing com¬ 
ponents immediately above 20kHz in 
the digital system itself, thereby permit¬ 
ting the use of simpler, less trouble- 
prone analog filters. 

An elegant approach, adopted by 
Philips, uses a combination of digital fil¬ 
tering and what they describe as “over- 
sampling” — virtually an exercise in 
digital standards conversion involving a 
shift register, a delay line “transversal” 
filter, a multiplier and an adder. 

The technique does not lend itself to 
cursory explanation but, in effect, each 
16-bit word recovered from the disc is, 
itself re-sampled four times, not in 
isolation but in conjunction with nearby 
words, to produce a new data stream of 
“weighted average” samples at a sam¬ 
pling rate of 176.4kHz (4 x 44.1). 

As a result of the higher sampling 
rate — with its proportionately smaller 
discontinuities — the quantising noise 
power which would otherwise be con¬ 
centrated in the band 0-22kHz (half the 
sampling rate) is redistributed over 
0-88kHz. Quantising noise power in the 
audio band is therefore reduced by 4:1, 
representing a 6dB improvement in 
audio S/N (signal-to-noise) ratio. 

In addition, the digital averaging pro¬ 
cess is arranged so that the noise con¬ 
tent progressively diminishes towards 
the lower end of the 0-88kHz band. 
This so-called “noise shaping” increases 
the S/N ratio by a further 7dB. 

Facts vs marketing 

In fact, it became apparent to Philips 
that, with over-sampling, it was possible 
to use a precision 14-bit D/A converter 
and end up with the same resolution 
and S/N ratio as for conventional 16-bit 
D/A conversion while, at the same 
time, avoiding the potential problems of 
brick wall analog filters. 

Some early model players used a sin¬ 
gle D/A converter, with electronic 
switching to divert the output pulses re¬ 
spectively to the left and right channels. 
While it appeared to work well, the 
method was attacked by critics on the 
ground that it reconstructed the respec¬ 
tive analog signals from sequential 
rather than simultaneous pulses. 

Designers were quick to point out 
that the quibble was about a time dis¬ 
crepancy of the same order as would re¬ 
sult from a path difference of a few mil¬ 
limetres from the left and right loud¬ 
speakers to the listeners ears! But it has 
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proved easier for the designers to pro¬ 
vide twin D/A converters and precise 
left/right synchronisation than to argue! 

Facilities & controls 

The inclusion of data channels and 
timing pulses, along with industry-wide 
standardisation, made it possible for CD 
players to provide features and facilities 
which were either difficult or impracti¬ 
cal with turntables. 

As indicated earlier, some of the fa¬ 
cilities envisaged for the CD system 
have yet to be exploited. Indeed, not all 
decks cater for the full range of existing 
facilities, and not all owners use all the 
facilities which their present player actu¬ 
ally provides. 

However, automatic play, with push¬ 
button logic control is universal. All 
players provide an off/on switch, a 
record compartment drawer or door 
open/close facility, Play, Pause and even 
Stop buttons, and automatic stop at the 
end of play. But, even as it stands, the 
CD system provides for much more. 

A “Table of Contents” encoded 
ahead of the actual program, gives in¬ 
formation about the number of “tracks” 
to follow (ie; titles, movements, etc), 
start times and playing times. This is 
memorised by the player to facilitate 
program search and to provide timin g 
display, if desired. 

Some CD players offer no time dis¬ 
play facilities at all but by way of con¬ 
trast, the Sony CDP-203Es, pictured 
elsewhere in this article, features: “a 6- 
mode time keeper function which indi¬ 
cates the total playing time, remaining 
time of the total disc and programmed 
selections, time elapsed and remaining 
time for the current selection”. 

In practice, timing information is 
unimportant to anyone who simply 
wants to enjoy good sound but it can be 
helpful where the user wants to organise 
their listening time or to study the de¬ 
tails of a performance. 

With this in mind, a few players even 
provide access within selections, based 
on time. In the absence of full indexing, 
which has yet to be properly exploited, 
time-cue access is a useful alternative 
for music students and more precise 
than audible fast search. 

Perhaps more important for the aver¬ 
age listener are programming facilities, 
which allow users to pick and choose 
tracks to suit the occasion. With a 
phono deck it was normally a manual 
operation^ .CD players can do it auto¬ 
matically and elegantly — provided they 
can cope with the number of tracks 
available. 


An ability to program up to about 20 
tracks is a reasonable compromise. A 
few more is all to the good; a few less 
may limit programming with discs con¬ 
taining more than the usual number of 
selections. 

Virtually all CD players provide for 
automatic repeat of individual tracks or 
the whole disc — a facility that operates 
without fuss or wear, because it is con¬ 
trolled by cues encoded in the track, 
and without physical contact between 
the playing head and disc. 

Choosing a CD player 

More could be said about the controls 
and facilities of CD players but prospec¬ 
tive purchasers would be well advised to 
spend time inquiring about, and exam¬ 
ining models within the appropriate 
price range. Try to envisage what facili¬ 
ties you may need and narrow your op¬ 
tions accordingly. 

Check the dimensions to ensure that 
the player you fancy can be accommo¬ 
dated within normal cable reach (eg, 
1.3m) of the amplifier auxiliary input 
socket. Many players are about 440mm 
wide, others around 340mm. As an al¬ 
ternative, a portable CD player could 
be considered. 

In most cases, amplifier systems can 
handle the input signal from a CD 
player, but, where there is any doubt on 
this score, a player fitted with an output 
level control has the advantage. 

Level control aside, the CD system 
can accommodate a very wide dynamic 
range and, with some discs, this may 
demand listening conditions where very 
quiet passages can be heard and very 
loud passages enjoyed. A noisy ampli¬ 
fier in a noisy environment will not do 
justice to a CD player. 

It should also be mentioned that the 
wide dynamic range poses a problem for 
those who may aspire (illegally) to copy 
compact discs on to cassette tape. 

To date, and despite advertising 
claims to the contrary, CD players of¬ 
fered in the Australian marketplace 
have been substantially uniform in their 
perceived sound quality. Such differ¬ 
ences as there might be are likely to be 
apparent only through top quality 
equipment, to listeners with very per¬ 
ceptive ears or, sometimes, an active 
imagination! 

If you need to own the best and the 
most elaborate and can afford it, fine! 
But, if your budget is limited, don’t 
fret. An economy model CD player 
may be less pretentious but it will de¬ 
liver a signal virtually indistinguishgable 
from the deluxe model next door! © 
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Now is the time to update your Hi-Fi system with one of 
ORTOFON’s superb OM/OMP cartridges. 

By doing so, you will also have a chance to go to Denmark 
and visit the ORTOFON manufacturing plant. 

WHYTHEORTOFON 
OM/OMP SERIES 
CARTRIDGES? 

If we were to take away their high 
output, adjustable mass, diamond 
quality, superior sound and stylus 
interchangeability, these cartridges would be no 
different from all ‘the others’. 

But with all these features and their sonic excellence, these 
cartridges have become the most successful range of cartridges 
ever produced by ORTOFON. In terms of value for money 
the OM-range is now recognised throughout the world as 
“the one to buy: 

WHAT THE EXPERTS SAY! 

GRAMOPHONE: “... the OM-20 showed a more solid bass 
and midrange and freedom from edginess: “.. .The OM-30 had 
a more subtle sound quality with greater clarity and definition, 
a more positive stereo image: 

HIGH FIDELITY: “The OM-40 is the best magnetic cartridge that 
this Danish manufacturer has ever produced...” 

HI-FI CHOICE: “ORTOFON OM-IO.. BEST BUY!!” 

The nomenclature “OM” stands for Optimum Match. By removing 
the in-built 2.5 gram weight-plate, the OM cartridges can be 
perfectly matched to any medium or low mass tone arm. The 
technically identical OMP models are designed for use in-P-mount 
tonearms. 

All OM styli are interchangeable. If your budget does not allow the 
top model initially, start with the OM-IO and update the stylus later. 


-THE PRIZE LIST- 

Buy any ORTOFON OM/OMP 10,20,30 or 40 cartridge 
between 1st March and 30th June 1987 and you could win 
one of the following prizes: 

1st PRIZE! rir 

7 days holiday in Denmark. Flying with , The 

Businessman’s Airline, to Copenhagen and return, including 
6 nights first-class hotel accommodation and all transfers. 
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THE BUSINESSMAN’S AIRLINE 

Next time you travel to Europe on business, why not give yourself 
a break and fly SAS, the Scandinavian way - one stop to 
Copenhagen, the business heart of Europe. 


2nd PRIZE: 

Ortofon MC30 Super 
Moving Coil Cartridge. 

Valued at $800. 

3rd PRIZE: 

Ortofon MC20 Super 
Moving Coil Cartridge. 

Valued at $600. 

Full details and conditions 
of entry from your nearest ORTOFON it. 



ortofon 

accuracy in sound 


For more technical information and reprints of reviews on ORTOFON'sfull range of products, contact Sole Australian Distributor: 

SCAN AUDIO Pty. Ltd., 52 Crown Street, Richmond, Victoria 3121. Phone (03) 429 2199 





















New Products... 

Product reviews, releases & services 


Computer control 
time switch 

Economic scheduling of the running 
times of all types of machinery and 
lighting is now possible with the intro¬ 
duction of a range of microprocessor 
controlled time switches. 

Known as the Microtime TX series, 
they are designed and manufactured by 
an Australian company, Micro Air Pty 
Ltd. 

The TX series comprises three 
models: TX1000, TX2000 and TX500. 

The TX1000 provides a time switch 
capable of starting air conditioning sys¬ 
tems at the correct time each day, de¬ 
pending on outside weather conditions. 

The TX1000 incorporates a tempera¬ 
ture sensor, which is mounted in the air 
conditioned space, to measure the in¬ 
side temperature at one minute intervals 
each morning. The microprocessor then 
calculates the correct time for the air 
conditioner to start and switches it on in 
order to have the room temperature 
comfortable when the office is occupied. 

Other features of the TX1000 include 
automatic daylight saving time changes, 

100 ELECTRONICS Australia, March 1987 


pushbutton override, holiday program¬ 
ming for up to 12 months in advance, 
battery backup of programmed informa¬ 
tion and a security password to prevent 
unauthorised program changes. 

The TX2000 and TX500 models were 
developed by Micro Air to meet the de¬ 
mand for a wider range of time 
switches. These time switches are suit¬ 
able where muliple switchings and mul¬ 
tiple channels are required. Ideal appli¬ 
cations include lighting, automatic 
doors, pumps, supply/exhaust fans, 
school and university buildings, and a 
wide range of industrial and commercial 
uses. 

All the standard features of the 
TX1000 are included in these units with 
the exception of the Temperature Opti¬ 
mized Starting. 

According to Mr John Whiffen, the 
Managing Director of Micro Air Pty 
Ltd, the Microtime TX models are 
guaranteed to reduce energy bills, 
particularly at Christmas time and dur¬ 
ing other holdiay periods. 

For further information contact Micro 
Air Pty Ltd, PO Box 439, Brookvale, 
NSW 2100. Phone (02) 938 2164. 


Zeva soldering irons 

Alfatron has expanded its range of 
Zeva soldering equipment, including 
wave and drag soldering machines, by 
releasing the Zeva range of soldering 
irons. 

Zeva produces a series of irons rang¬ 
ing from 35W to 450W units which 
cover virtually all hand soldering tasks. 
Although Zeva tools are situated in the 
upper price bracket, they have excep¬ 
tional service life. This is due to the 
special design of the heating elements 
which are cast in aluminium and are 
shock proof and watertight etc. 

The aluminium jacket protects the 
heating element from mechanical dam¬ 
age. At the same time, the aluminium 
serves as a heat accumulator and the re¬ 
sultant high heat capacity guarantees 
short recovery time, even in the case of 
rapid soldering sequences, making it 
possible to use lower wattage rating 
tools. 

Zeva soldering tools come in three 
shapes: straight, angled and hatchet. In 
addition to their standard soldering iron 
range Zeva also manufacture low volt¬ 
age soldering irons, stationary irons, 
soldering stations as well a complete 
range of desoldering and rework equip¬ 
ment. 

For further information contact Alfa¬ 
tron direct on (03) 758-9000. 
















PC-ICE in-circuit 
emulator 

Alfatron has released a new low cost 
emulator for the Z80 microprocessor. 
The PC-ICE, in its basic version, is said 
to cost about one third to one half of 
currently available add-on emulators. It 
is small enough to fit into most brief¬ 
cases and is thus suitable for field work. 

The PC-ICE is available in a mini¬ 
mum configuration with 32K of memory 


DJ Bins 

A new addition to the Disco World 
range of products is the Australian- 
made DJ bin, for the domestic or enter¬ 
tainment markets. 

Disco World market two sizes, the 
larger one housing a 38cm RCF P200, 
with a midrange horn and two Motorola 
piezo tweeters. It is capable of handling 
200 watts RMS. The smaller of the two 
bins houses a 30cm Etone bass driver, 
midrange horn and two tweeters. 

A metal grill covers the woofer as 
protection from wandering fingers and 
both models may be fitted with driver 
units of the customer’s choice. Although 
black carpet is the most popular cover¬ 
ing, other colours are available such as 
grey, red or grey/blue. Protective cor¬ 
ners and recessed carry handles are 
standard with all models. 

For further information contact Disco 
World Pty Ltd, 300 Main St, Lilydale, 
Vic. 3140. Phone (03) 735 0588. 


but it can be expanded to 64K easily. 
An integral EPROM programmer al¬ 
lows devices from 16Kit to 512K to be 
programmed. It may be used together 
with a terminal in a stand-alone mode 
or connected to a host computer. Sup¬ 
port programs are available for MSDOS 
etc, allowing a personal computer to be 
turned into a very powerful develop¬ 
ment system. 

set based on the popula? DDT/ZSTOre- 


duces the learning time involved for the 
operator and provides the necessary 
flexibility for complex debugging. The 
whole memory address and I/O space is 
available and may be mapped in 8K in¬ 
crements. Memory can be loaned to the 
target system by the emulator. Connec¬ 
tion to a host computer is via an RS-232 
port. 

For further information contact Alfa¬ 
tron Pty Ltd, 1761 Femtree Gully Rd, 
Femtree Gully, Vic. 3156. Phone (03) 
758 9000. 


THEY DON’T JUST LOOK TOUGH, 
THEY'LL BE TOUGH 
FOR YEARS AND YEARS. 



For that totally professional look, put 
your components into one of 
BETACOM's smart strong Rack Bins. 

A 6 piece unit with removable panels, 
making it easy to service, our 19" Rack 
Bin is made of heavy gauge aluminium 
with 3mm front panels with vented 
cover and sides and an optional 
multi-position chassis. Easy to assemble 
in tough powder coating supplied with 
handles, and is available in 5 sizes. 

The Desktop 19" Rack, with vented rear 
panels (rear panel being removable), is 
available in 3U, 4U, 6U with drilled and 
tapped, plated steel mounting bars with 
optional blank filler panels. Very smart 
looking two-tone finish that's tough 
and totally | 


ly professional. 


BETACOM's Rack Cabinets are 
available in 15U, 24U and 45U sizes 
complete with lockable front and rear 
doors. Easy and quick to assemble in 
knockdown construction with 
aluminium extruded frames. Cable 
entry can be from the rear or base of the 
cabinet. All the panels are finished in 
powder coating. Optional extras include 
locking polycarbonate insert front 
doors, rack shelves and 1U to 8U blank 
filler panels. 

Call us today for more information, 
BETACOM can solve your racking 
needs. 

»irr/4C<>M 


/ „ — TEMPLE-SMITH AUSTRALIA PTY. LTD. 

t — 2-12 Harp Street, Campsie. PO Box 196, NSW 2194 


VICTORIA: Temple-Smith Austra 

SOUTH AUSTRALIA: Graphic Elt- 

WESTERN AUSTRALIA: J.G. Thomas S. 
QUEENSLAND: Conwell 
























Hew Products... 

Automatic 
antenna tuner 

One of the most frustrating aspects 
of mobile HF amateur operation, espe¬ 
cially where more than one band is 
used, is the time-consuming and often 
inconvenient need to change antennas 
or to retune every time you change 
bands. Below 40 metres, it is often nec¬ 
essary to retune every time you change 
frequency more than a few kHz. 

The end of this frustration is now in 
sight with the release of Icoms’s AH-2 
Automatic Antenna Tuner. 

This microprocessor controlled auto¬ 
matic mobile antenna tu. r is designed 
for use with the Icom IC-' 35 HF mobile 
transceiver on all HF bands from 80 to 
10 metres, including WARC bands, 
using only the supplied AH-2b short 
stainless steel whip antenna. It can even 
operate on 160 metres with the addition 
of an extension whip antenna. 

The brain behind the AH2 is an 8-bit 
microprocessor circuit inside the con¬ 
troller unit which obtains an optimum 
match from more than 260,000 possible 
LC combinations. Tuning usually takes 
place in less than six seconds between 
80 and 10 metres. Up to eight pre-pro¬ 
grammed LC combinations can be 
stored by the controller unit for favou¬ 
rite frequencies, with recall and tuning 
usually in than one second. 


Sony expands 
camcorder line-up 

Sony Australia has announced the 
release of a new Video-8 camera, the 
CCD-V100. This is an up-market unit 
featuring state of the art editing func¬ 
tions. 

The CCD-V100 offers features such 
as a titling generator, video wiper func¬ 
tion interval recording, auto/manual iris 
and time/date display. 

With the built-in 7-colour titling gen¬ 
erator, a title may be either superim¬ 
posed in the field or inserted at a later 
date. The video wiper function allows 
you to add stunning effects to either the 
start or the finish of a scene. 

The interval recording feature allows 
you to record eight frames every 15 sec¬ 
onds, repeatedly for 30 minutes, creat¬ 
ing 30 seconds of video from 30 minutes 
of action. This is useful for speeding up 
events such as sunsets, flowers blooming 
etc. This feature can also be utilised for 



creating animated movies. 

The auto iris, with manual override, 
lets you adjust for optimum image ex¬ 
posure in difficulat situations such as a 
high contrast background or high con¬ 


trast foreground scenes. 

The CCD-V100 is available through 
the Sony dealer network at a suggested 
retail price of $3999. 

For further information contact Sony 
(Australia) Pty Ltd, 33-39 Talavera 
Road, North Ryde, NSW 2113. Tele¬ 
phone (02) 887 6666. 


The compact AH2a controller at¬ 
taches neatly to the side of the IC735 
transceiver and is operated by simply 
pressing the “TUNE” button. Band 
data is obtained directly from the “ACC 
2” connector on the rear of the IC-735. 

The rugged AH2b bumper-mount 
whip supplied with the AH2a controller 
is only 271mm long, yet it will present 
an SWR at the transmitter of less than 
1.5 to 1 between 3.5 and 30MHz. 

The AH2a tuner unit, the third part 
of this combination tuner, is designed to 
be mounted in a convenient location 
away from the transceiver, usually in 
the boot of your car, in its own sturdy, 
weather-resistant case. 

The AH2 automatic antenna tuner 
can also be used with existing whip an¬ 
tennas or in other applications such as 
marine and limited space situations. 

For further information contact Icom 
Australia, 7 Duke St, Windsor, Vic. 
3181. Phone (03) 529 7582. 
























MACRATHS 
IS MOVING 


CLEARANCE 
SALE" 


AUDIO LEADS 
BATTERIES 
BATTERY HOLDERS 
BMC MONITORS 
BMC PRINTERS 

BOXES, PLASTIC & ALUMINIUM 
CALCULATORS 
CAPACITORS 
CERAMIC CAPS 
COLOUR VIDEO MONITORS 
COMPUTER CABLES 
COMPUTER CASSETTES 
COMPUTER PAPER 
CONNECTORS 
CRYSTALS 
DATA DISCS 
DATA SWITCH BOXES 
DIMMER SWITCHES 


NEC PRINTERS 
NICAD BATTERY CHARGES 
PLUGS AND SOCKETS 
POWER FILTERS 
PRINTER STANDS 
PRINTERS 

RECHARGEABLE TORCH 
RESISTORS 
SEMICONDUCTORS 
SOCKETS 
SOLDERING IRONS 
SOLDERWICK 
TANTALUM CAPACITORS 
TIMERS 
TOOLS 

TRANSFORMER 

TRANSISTORS 


LED’S 

MEMORY CHIPS 
MICROPROCESSOR CHIPS 
MONITORS 
MULTIMETER 
NEC COMPUTERS 
TV EQUIPMENT 
WIRE 
DIODES 

DISKETTE HOLDERS 
DOT MATRIX PRINTERS 
FLOPPY DISCS 
FUSE HOLDER 
FUSES 

GREEN CAPS 
HEATSINK COMPOUND 
HEATSINKS 


THE MACRATHS' 
PROMISE 

SHOW US A COMPETITOR S 
ADVERTISEMENT OFFERING 
SOMETHING WE HAVE IN 
STOCK AND WE WILL 
KNOCK 10% OFF THEIR 
OFFERED PRICE. 


SUITS TANDY & COMMODORE 
COMPUTORS 


COLOUR VIDEO MONITOR 

AT LAST A COLOUR 
MONITOR AT A DOWN TO 
EARTH PRICE, THIS FAMOUS 
MAKE UNIT FEATURES A PLUS S/TAX 

14" SCREEN, 

1.2 WATT AUDIO OUTPUT, AND CAN BE USED AS 
A VIDEO MONITOR TOO EXCEPTIONAL VALUE! 


$299 


MaGraths is moving to Preston at the end of March. 

We must sell all stock at A’Beckett Street. 

This is the bargain of a lifetime. 

NEC & BMC COMPUTER PRODUCTS AT 
RIDICULOUS PRICES. 


THE ABOVE SPECIALS ONLY AVAILABLE WHILE 


STOCKS LAST! MAIL AND PHONE ORDERS WE LCOME 


_ _ ^ MaGRATHS have a large range of 

M T % iftf 111 |I' computer accessories and a 

kMil 1| II il ■ guaranteed quick delivery time 

MAUKAl IDk i 

55 A BECKETT STREET, MELBOURNE PH: (03) 663 1122 


GUARANTEED 
LOWEST PRICES 
FOR QUALITY 
PRODUCT, IF 
YOU DON’T LIKE 
THE PRICE MAKE 
US AN OFFER. 


MA/MAG-607 










New n*oducts... 



TV pattern generators 

Over 70 different patterns are avail¬ 
able for comprehensive testing of mono¬ 
chrome and colour televisions, video re¬ 
corders and monitors in two economic, 
compact and easy-to-use test pattern 
generators — the PM 5514 and PM 
5514V from Philips from Philips Test 
and Measurement. A front panel key¬ 
board speeds pattern selection on both 
instruments. LEDs next to each key 
show the pattern or combination select¬ 
ed. 

The PM 5514 provides basic RF facili¬ 
ties for checking and alignment of con¬ 
sumer receiver and recording equip¬ 
ment. Simple coarse/fine tuning with a 
16-point analog bar graph indicator al¬ 
lows selection of VHF or UHF signals 
from 175 to 275MHz or from 525 to 
810MHz. And there is also a separate 
video output. Internal 1kHz or external 
sound modulation is switch selectable. 

The PM 5514V meets the specific 
needs of video testing such as for com¬ 
puter and CCTV monitors, providing a 


variable 0 to 1.5V or fixed IV compsite 
video output signal. An RGB option 
providing red, green and blue signals 
with separate sync and subcarrier allows 
servicing of those monitors which will 
not accept composite video signals. 

A choice of models of the PM 5514 is 
available to meet PAL television stand¬ 
ards B, G, H, I or D. The PM 5514V is 


supplied in versions meeting PAL B, G, 
H, I or D or NTSC M standards. 
Chroma subcarrier, line and field fre¬ 
quency in the PM 5514V match the TV 
standard chosen. 

For further information contact 
Philips Test and Measuring Instruments, 
15 Blue St, North Sydney, NSW 2060. 
Phone (02) 888 8222. 



CPM computer into a versatile 
EPROM PROGRAMMER able to 
program all common EPROMS 
up to 27512. 

• Software provided gives a 
comprehensive set of 
commands 

• Simple interface via RS232 
port 

• TTL PROM programming 
modules available 

• Locally made EP232 costs a 
fraction of imported 
programmers 

CALL FOR DETAILS 
Diamond Systems (03) 714 8269 
P.0. Box 105 Hurstbridge 3099 


For the serious 
amateur: Icom IC-751A 

Icom has announced the release of 
the IC-751A HF amateur transceiver. 

Designed with the serious amateur 
operator in mind, the IC-751A covers 
all authorised amateur bands from 1.8 
to 29.7MHz and features a general 
coverage receiver with tuning from 
100kHz to 30MHz continuous. 

Thirty-two memory channels store 
both frequency and mode. The memory 
capabilities of the IC-751A are en¬ 
hanced by mode-selective scan, priority 
memory scan and scan lock-out. Re¬ 
ceiver specifications include sensitivity 
figures of 0.15/u.V for lOdB S/N (1.6- 
30MHz, SSB/CW/RTTY, preamp on), 
selectivity of 2.3kHz at the -6dB points 
(SSB/CW/RTTY), image rejection of 
better than 80dB, and notch filter atten¬ 
uation of more than 45dB on interfering 
carriers. 

The state of the art receiver is a 
quadruple-conversion superhetrodyne 
circuit using four intermediate frequen¬ 
cies (all modes except FM) at 70- 
.4515MHz, around 9.01MHz, 455kHz 
and around 9.01MHz again. 


CW enthusiasts will appreciate the in¬ 
built electronic keying circuit which is 
QSK rated at up to 40 words per 
minute. The standard 500Hz CW filter 
(FL-32A) and variable-level CW side- 
tone control, which operates in both re¬ 
ceive and transmit modes, will also be 
popular features of this new ICOM 
transceiver. 

General receiver performance is en- 
chanced by the inclusion of variable 
passband tuning (PBT), a deep notch 
filter (45dB), variable pulse-type noise 
blanker, 9.9kHz XIT/RIT and a large, 
clear, multi-function meter. 

Options available for the IC-751A in¬ 
clude a 2.8kHz SSB filter (FL-70), 6kHz 
AM filter (FL-33), IC-PS30 external 
power supply, IC-AT500 automatic an¬ 
tenna tuner, C-EX309 microprocessor 
interface connector, IC-10 remote con¬ 
troller, IC-SMB or SM10 desk mictro- 
phones, IC-2KL solid state linear ampli¬ 
fier, IC-SP03 or SP7 external speakers, 
CR-64 high stability 30.72MHz refer¬ 
ence crystal and the C-EX310 voice syn¬ 
thesiser. 

For further details contact Icom Aus¬ 
tralia Pty Ltd, 7 Duke St, Windsor, Vic. 
3181. Phone (03) 529 7582. 


















AVOCET 

INTRODUCES 

MACRO 

ASSEMBLERS. 



Put your design ideas 


chips. 


New AVMAC™ Macro cross- 
assemblers, combined with 
our simulators, emulators 
and EPROM programmers, 
turn your PC or VAX into a 
complete development 
system. 

AVMAC is fast. Its transparent 
buffering scheme provides the 
speed of memory-based assem¬ 
bly without restricting file size. 
And, AVMAC has one of the most 
comprehensive macro facilities 
available. 

AVMAC is loaded with fea¬ 
tures that make your develop¬ 
ment job easier. You get source 
code flexibility; AVMAC supports 
over 1000 relocatable segments. 
AVLINK™ linker and AVLIB™ 
librarian support modular pro¬ 
gramming with full control over 
segment combination and place¬ 
ment. AVREF™ generates cross- 
references by line and 
procedure. And, AVMAC gives 
you informative, plain English 
error messages. 


AVMAC offers superior com¬ 
patibility with manufacturers’ 
assembly languages. And it’s 
designed to work hand-in-hand 
with AVSIM™, Avocet’s software 
simulator/debugger. 

Every company talks about 
service. But at Avocet we’re 
committed to satisfying customer 
requests for in-stock items in 2-3 
working days. And that’s a fact! 

For easy access, call our 008 
number for ordering, product 
information and technical assis¬ 
tance. We’re also interested in 
your ideas on how we can better 
serve your needs. 


AVMAC Macro Cross-assemblers 

MSDOS", PCDOS".US$349 

XMAC68K.US$795 

VAX'"/UNIX'" .US$995 

Target Microprocessor 
Families Supported: 

6804 6502/65C02 Z8 

6805 6800/01,6301 Z80 

6809 NEC 7500 68H11 

1802/1805 8085 HD64180 

8048 8041 COP400 68020 

8051 F8/3870 68000/68010 

NEW! TMS32010 TMS32020 


In addition to AVMAC, 
Avocet provides everything 
you need to develop micro¬ 
processor software. 

AVSIM full-screen Simulator/ 
Debuggers make software 
simulation practical. Test your 
code in a crashproof, interac¬ 
tive environment, without addi¬ 
tional hardware. Price US$299 
TRICE™ self-powered 
In-circuit Emulators recog¬ 
nize 34 different commands; 


set break points, single-step, 
trace and more. Priced from 

US $498 

AVPROM™ Programmers 

work with any PC. Program 
over 37 different devices, 
including EPROMs through 
27512, CMOS and E 2 PROMS, 
and MPU/EPROM combos, 
using fast, “adaptive” algo¬ 
rithms. From US$177 


AVOCET software systems are 
manufactured in Melbourne. We 
turn your order around in just 
24 hours. 

Just call, toll free, 

(008) 334 839 

(In Melbourne 481 0155) 

and we’ll rush your order, send 
you more information, give you 
great technical backup, or, 
introduce you to our dealer 
nearest you. 

AVOCET SYSTEMS PTY LTD 
PO Box 1066, North Fitzroy, 
Vic, 3068. Phone 481 0155, 
Fax 489 4646, Telex 151675 


AVOCET yx 

SYSTEMS INC! 

"signifies manufacturer's trademark 








High-speed digital storage oscilloscope 

_ has released . *e new on each channel, the Gould 4070 is a 

Gould 4070 digital storage oscilloscope. fully programmable instrument which 
featuring 400 megasample-per-second incorporates a wide variety of automatic 
8-bit digitisers plus a IK word memory measurement functions. 


Post-storage processing, analysis an 
calculation facilities are provided by a 
optional waveform-processor keypad 
while a built-in digital colour plotter oi 
fers integral hard-copy facilities in addi 
tion to external analog and digital plot 
ter interfaces. 

The transient-capture bandwidth o 
100MHz is made possible by the use o 
a built-in sine interpolator, and repeti 
tive capture at 100MHz is facilitated b; 
the use of equivalent time-samplinj 
techniques. The 400 megasamples-per 
second sampling rate leads to a maxi 
mum resolution of 2.5ns. 

The 4070 has full dual main and de 
layed timebases, with delay being set b’ 
time or events. Triggering facilities ari 
very comprehensive, and the most com 
plex trigger conditions can be se 
quickly and easily using a unique on 
screen graphical trigger menu which al 
lows the user to draw a diagram of th< 
trigger configuration required. 

Although fully digital in operation 
the 4070 has been designed to look anc 
operate like a real-time analog oscillo 
scope. A large 10 x 12cm screen allow! 
multiple traces to be clearly displayed 
while the front-panel pushbutton anc 
lever-switch controls are designed tc 
emulate the “feel” of conventional os- 


Others promise-hut we deliver! 


That's how we've maintained our world wide 
reputation lor quality, value and service, for 
over 75 years. Now, Allen-Bradley have 


smashed the quality/price barrier, not with 
promises, but with an innovative 
manufacturing and marketing plan. 



Our new production assembly 
techniques allow us to offer Allen- 
Bradley quality Electronic Components 
at improved competitive prices, and we 
guarantee super fast delivery on all 
items ex-stock. 

• Cermet Trimming Potentiometers. 

• Resistor Networks. 

• Mod Pot Potentiometer - mix & 
match for 10 million options. 

• New Surface Mount BC Resistors, 
most popular values. 

• Solid State Relays. • Diode Arrays. 

• Custom Hybrid Circuits. 

We have the most comprehensive 
range of Electronic Components 
available in Australia - all Allen- 
Bradley quality proven products. 

Contact your nearest Allen-Bradley 
Components Sales Centre today, our fully 
trained technical support staff are ready 
to assist you. 


ALLEN BRADLEY 

A ROCKWELL INTERNATIONAL COMPANY 


VIC. 37 Chapman Street. Blackburn, 3130. Ph. 8« uooo 
N.S.W. 22 Parramatta Road, Lidcombe, 2141. Ph. 648 2652 
QLD. 1925 Logan Road, Upper Mt. Gravatt, 4122. Ph. 343 7900 
W.A. P.O. Box 23, Subiaco, 6008. bh. 3871702 
S.A. K. D. Fisher, P.O Box 170, St. Marys, 5042. Ph. 277 3288 












cilloscope controls, with instant on¬ 
screen response. 

A major innovation on the Gould 
4070 is an auto-setup feature, which 
provides instant viewing of unknown 
repetitive signals by automatically ad¬ 
justing all the relevant gain, timebase, 
attentuation and trace position controls 
according to the parameters of the sig¬ 
nal under observation. 

The built-in digital plotter is a 4-pen 
unit using bajl-point pen techniques to 
produce up to four different colours on 
11cm wide plain roll paper. All traces 
are annotated with full measurement in¬ 
formation, including cursor readouts as 
well as time and date information from 
a built-in elapsed time clock/calendar 
system. 

The Gould 4070 is fully programma¬ 
ble via the IEEE-488 bus and an addi¬ 
tional RS-423 interface, both of which 
also provide output facilities for readout 
of stored data. 



just released by Sony, the CDP-65 CD player features infrared 
full programming facilities. These include automatic music selection 
direct music selection and quick index search, all of which are available 


ature is the 20 track random music selection (RMS) which allows the listener 
i 20 tracks in any predetermined order of preference. The unit is available 
the Sony dealer network and the suggested retail price is around the $850 


further information contact Sony (Australia) Pty Ltd, 33-39 Talavera Road, North 
Ryde, NSW 2113. Telephone: (02) 887 6666. 


The 4070 is initially being launched in 
its 2-channel version as the Model 4072 
but a 4-channel version (Model 4074) 
will be introduced later this year. 

For further information contact El- 
measco Instruments Pty Ltd, 15 
McDonald St, Mortlake.NSW 2137. 
Phone (02) 736 2888. 


RS232 jumper box 

Rod Irving Electronics has an¬ 
nounced the release of an RS232 
Jumper Box. Experimenters will find 
this item extremely interesting, as will 
those who wish to patch “in-line” on a 
temporary basis. 


The box itself contains 25 input 
jumper pins and 25 output jumper pins. 
The unit retails for $49.95 (catalog num¬ 
ber X15665). 

For further information contact Rod 
Irving Electronics, PO Box 620, Clayton 
Vic. 3168. Phone (03) 663 6151. 



LOW COST PROFESSIONAL QUALITY 
MULTILAYER PRINTED CIRCUIT BOARD 
DESIGN PROGRAM VERSION 3.0 

For ISM* AND COMPATIBLE PERSONAL 
COMPUTERS 

WRITTEN FOR DESIGNERS OF PCBs 


■ l .- J 
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DEMONSTRATION PACK 

Send $25.00 which includes 
tax and receive a demonstration 
pack complete with instructions. 
FULL PROGRAM 
$890.00 plus $10.00 freight 
plus tax if applicable. 


AN ALL AUSTRALIAN PRODUCT 

Version 3.0 CAD Software 

PROTEL-PCB software is not just produced in Australia it is designed 
and written by Australians and allows you to create, correct and plot 
camera-ready artwork. PROTEL-PCB eliminates time consuming tape 
up methods. 

The additional features of the new VERSION 3.0 yet again enhance the 
program as a truly low cost professional quality package. The program 
allows for the design of circuit boards up to 32 x 19 inches. The 
designer can view and work on the entire PCB at once or with 6 levels of 
zoom work on particular areas as small as 1.6 x 0.95 inches, full VDU 
and 0.Q01 inch grid size. Camera ready 1:1 or 2:1 ink plots are available 
for all layers. Also includes extensive library, rubber banding, Bill of 
quantities, four track widths, four edge connectors, six pad sizes, 
Gerber plot support, and NC Drill output etc. 

PROTEL-PCB VERSION 3.0 NEW FEATURES 




• Track Dragging 

• Net Highlighting 


• Block Move/Rotate/f 

• Block Read/Erase 

• Pad Laying Checks 


- lOOx 


• X and Y Correction factor 

• Power/ground plane plots 

• Support for Roland DXY800 

• Board sort before plot 

• Support EPSON Pr 

• NC Drill support 



HST TECHNOLOGY PTY LTD 


POSTAL: G.P.O. B( 


HST 


il +61 -02-23 8771 
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High performance 
20MHz CRO 
from Germany 

We are all accustomed to reading “Made in Japan” on test 
equipment these days that it’s quite a surprise to see some¬ 
thing from Europe. This Hameg oscilloscope was manufac¬ 
tured in West Germany. The quality of German products is 
legendary — but how does the price compare, in view of the 
formidable state of the Deutschmark? 


The first thing we noticed about this 
CRO was its light weight and compact 
size. It can easily be carried in one hand 
and uses a minimum of bench space. As 
such, it is ideal for servicemen on the 
move or for use in restricted work 
spaces. 

The HM203-5 is specified as being a 
dual channel 20MHz CRO, with guar¬ 
anteed triggering to 40MHz. In fact, we 
achieved useful triggering to over 
60MHz. It has add/subtract capability, 


AC, DC, HF, LF, TV triggering 
modes, and inputs of up to 20V per 
division. 

On paper at least, this machine seems 
to be in line with several other quality 
CROs in the under $1,000 category. It 
does have a built in component tester, 
but even some quite cheap machines 
have this facility available of late. The 
maximum input of 20V per division is 
rather better than the usual 5V. 

Take one look inside the cover, how¬ 


ever, and you instantly realise that this 
machine is well above average with re¬ 
spect to its standard of finish and qual¬ 
ity of design. There are no messy wire 
harnesses or unsightly point-to-point 
connections. Every aspect of its con¬ 
struction seems to have been well 
thought out. 

Although the front panel is very com¬ 
pact, it still has a standard 8 x 10cm 
screen. Despite its small size the front 
panel layout is not at all overcrowded 
— the control groupings are logical and 
easy to follow. 

While the compact front panel can be 
partly attributed to the use of small 
knobs, most of the credit for this is due 
to the use of remote switching. None of 
the switches or potentiometers are actu¬ 
ally mounted bn the front panel; in¬ 
stead, they are spread throughout the 
inside of the machine and operated by 
extension bars from the front panel. 
This may sound clumsy, but it eliminates 
a great deal of internal wiring and looks 
most elegant. 

In fact, “elegant” is the ideal word to 
describe the internal layout of the 
Hameg 203-5. The outside cover is 
easily removed, exposing the printed 
circuit boards and other internals for 
servicing. The component spacing is 
neat and practical, with excellent access 
for test equipment. And all of the wir¬ 
ing between boards is terminated with 
PCB mounting connectors. 

Access to the back of each PCB is 
also excellent — very few repairs would 
necessitate the removal of the boards. 
The exceptions here are the input am- 
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plifiers which are shielded; in the event 
of trouble you would have to remove 
them. They are, however, separate from 
the mains boards so that each amplifier 
can be easily removed without disturb¬ 
ing anything else. 

A curious point is the method of se¬ 
lecting the mains input voltage. The se¬ 
lector switch is integral with the fuse 
holder. To change the fuse or select a 
different voltage, the square plastic cap 
has to be removed. The cap can be 
reinserted with any of four different ori¬ 
entations, each corresponding to a dif¬ 
ferent mains standard. 

While this is very simple to operate, 
it’s perhaps just a little too clever. One 
can easily imagine an inexperienced 
operator replacing a blown fuse and re¬ 
placing the cap at the 110V setting in¬ 
stead of 240V. We would prefer to see 
the fuse holder separate from the other¬ 
wise commendable voltage selector. 

As mentioned earlier, the HM203-5 
features a built in component tester. 
This is quite simple in concept, using 
the voltage across the test circuit for 
horizontal deflection and the current 
through it for vertical deflection. The 
main application for this facility is for 
in-circuit component testing. 

Whilst this type of tester will never 
tell you whether a component is within 
tolerance or not, it is a very quick and 
efficient way of verifying that it has the 
right characteristics; ie, resistance, ca¬ 
pacitance, etc. The shape of the trace 
can also indicate combinations of 
characteristics; eg. a resistor in series 
with a capacitor. To derive the best re¬ 
sults from this feature, practice would 
be essential, but the manual gives a 
good cross section of waveforms to get 
you started. 

The manual is well written and com¬ 
prehensive. In fact, the machine is quite 
easy to use and, apart from the compo¬ 
nent tester, normal operations would 
not necessitate reference to the manual. 
Should servicing become necessary, cir¬ 
cuit diagrams, some waverforms, test 
voltages and procedures are given in the 
servicing section. The instructions are 
particularly easy to follow. 

In summary, the Hameg HM203-5 os¬ 
cilloscope is an ideal instrument for TV 
servicemen and for routine laboratory 
work. Its best features are light weight, 
robust construction, ease of servicing 
and good performance. 

The recommended retail price is $980 
plus tax. Further information can be ob¬ 
tained from Kenelec (Aust.) Pty Ltd, 48 
Henderson Rd, Clayton, Vic 3168. 
Telephone (03) 560 1011. (C.D.) © 



“Electronics Australia” is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues. 


Wireless 

Weekly^ 


March 1937 

Shure crystal pick-up: The Shure 
“Zephyr”, first of a series of improved 
crystal phono-record reproducers, has 
just been announced by Shure Brothers. 
The “Zephyr” is a notable example of 
modern design in both form and per¬ 
formance. Tonearm and base are attrac¬ 
tively streamlined in black moulded 
bakelite. 

Ultrawide-range frequency response 
to 10,000 cycles, sufficient output to op¬ 
erate through the audio system of a 
modern radio receiver, and the new ex¬ 
clusive built-in “needle-tilt” method of 
reducing “tracking error” are among 
the important technical features. 


ItAMO. 
m.lMSIOX 


March 1962 

Control wire guides anti-tank missile: 

The idea of a guided missile dragging its 
own control cable behind it may appear 
somewhat crude in this age of radio 
control but the scheme has many advan¬ 
tages. It offers a useful range, freedom 
from jamming, excellent accuracy, a 
high order of reliability and calls for 
very little special training. 

In 1957, Vickers-Armstrongs (Air¬ 
craft) Ltd initiated the development of 
an anti-tank weapon for infantry use 
which was intended to be light enough 
to carried into action by one man. The 
demand for small "size and weight re¬ 
sulted in a vehicle flying faster than 


Improving television: The Philips Lab¬ 
oratories have been working in great se¬ 
cret over the realisation of a new televi¬ 
sion system and the results which have 
been attained and made now public, are 
really astounding. 

For the first time in fact, it has been 
possible to transmit and receive pictures 
on 405 lines, which is the highest num¬ 
ber of lines at present employed. It is 
easy to see what a serious improvement 
that is if one considers that the produc¬ 
tion of pictures has been realised, lines 
being no longer visible. 


Capacity v. Condenser: New York. 
N.Y.- The name “condenser” is not the 
proper one to use because of the possi¬ 
ble confusion between electrical and 
mechanical devices, according to the 
Aerovox Corporation. The name “ca¬ 
pacitor” is therefore urged which is also 
accepted as standard by the IRE. 


previous weapons of this class, thus in¬ 
creasing greatly the available manoeuvr¬ 
ability. 

Novel voice coil designs used in flat dy¬ 
namic speakers: One of the surprises of 
the Parts Show in Paris last year was an 
entirely new speaker. Based on a novel 
concept that makes possible a dynamic 
speaker as flat as an electrostatic, it 
drew crowds away from the classic 
dyanmics and the rare electrostatic. It 
was called the Orthophase and its per¬ 
formance was remarkable. 

It is based on the same principle as 
the ribbon mike. A light ribbon of con¬ 
ductive alloy is laid out in a grid or 
“zig-zag” design and attached to an ex¬ 
tremely light but rigid sheet of polysty¬ 
rene foam. The polystyrene is chan¬ 
neled out so that the ribbon rests on 
raised portions. Each section of the rib¬ 
bon is placed in the field of a powerful 
magnet. When low-frequency current is 
passed through the ribbon the entire 
sheet vibrates and the amplitude of the 
oscillations can reach nearly 3/4in. 
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Comments on 

high current amplifiers 

The articles on high current amplifiers 
and “An Introduction to Hifi Pt9: More 
on Digital Technology”, published in 
the November 1986 issue, need com¬ 
ment. 

Although high current amplifiers are 
becoming more popular nowadays, 
there is a valid reason for their exist¬ 
ence. Everything else being equal, high 
current amplifiers sound better than low 
current amplifiers, especially in bass fre¬ 
quencies. Of course it depends on what 
loudspeakers are coupled with the am¬ 
plifier and the cable used to make that 
coupling, but nonetheless, the more cur¬ 
rent the amplifier can produce, the bet¬ 
ter the sound. 

An example, of which I have personal 
experience, will suffice to demonstrate 
the point. Jamo make a small, 4-ohm, 
loudspeaker called the Compact 50. 
Using identical sources, to wit a Ken¬ 
wood DP 850 CD, but different ampli¬ 
fiers — a Kenwood KA 35 and a NAD 
3020 — totally different results of an 
audible nature occur. 

Remember that the Kenwood ampli¬ 
fier is latest technology, while the NAD 
is 1978 technology. Simply, the NAD 
produced better bass performance. The 
NAD is designed for high current out¬ 
put, even at low impedances. A similar 
result can be obtained by listening to 
the Luxman LV 105, NAD 1155/2200 
into KEF 104/2 loudspeakers using the 
same source. Again, this result was 
demonstrated consistently. 

I recently owned one of the biggest 
amplifiers in Australia, the Accuphase 
M100 Mono Blocs, capable of prodi¬ 
gious outputs, even into two ohms. That 
amplifier has been replaced by a 
Norwegian amplifier of more modest 
output, but superior current capability. 
Why? Because it sounds better. 

I cannot argue with the mathematics 
in your article on High Current Ampli¬ 
fiers, but I suspect that such an ap¬ 
proach would also conclude that a 
Stradivari Violin sounded no different 
to a Yamaha. 

A similar theoretical approach seems 
present in the articles on digital audio, 
etc. That the titles to the articles em¬ 
phasise that there is yet again another 
nail in the analog coffin, (sic), supports 
my interpretation. I say only this: 

Digital processing of audio informa¬ 
tion, in its present form, offers the lis¬ 
tener a musical presentation that suffers 
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from an absolute loss of information. 

By using an anti-aliasing filter prior to 
digitisation, as well as traditional sam¬ 
pling techniques which essentially 
smooth data, we have a sampled popu¬ 
lation that must bear a close resem¬ 
blance to the original, within the con¬ 
straints of the error of estimation used. 
It cannot be equivalent to the original, 
ever. All data beyond 20,000Hz are re¬ 
moved, and the dynamic range is com¬ 
pressed. 

The pro digital camp thus says that 
less is better? Analog may be guilty of 
adding something to the music, but 
removing totally some information? 

Of course, I’m wrong, and you are 
right; there are no audible differences 
between a Steinway and Yamaha piano¬ 
forte. 

L.Hissink, M.Sc, 

Perth, WA. 

Stooges of the 
kit retailers 

The question of whether or not to 
purchase a kit does not relate so much 
to the purchasing power of the individ¬ 
ual but to that which is basically wrong 
with the kit system. 

Unlike the situation overseas, most 
kits in Australia find their birth in elec¬ 
tronic magazine publications. For sev¬ 
eral reasons, this is entirely the wrong 
approach. 

1. It ties the magazine to vested inter¬ 
ests — kit suppliers who are only inter¬ 
ested in making a fast buck in the short¬ 
est possible time, for as little effort as 
possible. 

2. Once this “tie in” is in place the 
true home constructor loses individual¬ 
ity, initiative and the opportunity to jus¬ 
tifiably impress friends with his or her 
efforts and skill. 

3. Difficulties arise in obtaining com¬ 
ponents when and if the project loses its 
place on the “top ten” of kits. 

4. The magazine subscriber loses the 
reason why the electronic magazine was 
set up in the first place. 

Let’s face it, kits have become so pro¬ 
fessional it is impossible to impress 
one’s friends. One cannot convince 
them it is self-built. There is nothing 
wrong with kits as a consumer item but 
they do not belong in electronic maga¬ 
zines except maybe as advertising space. 

At this time, everything is wrong with 
kits . . . they are mediocre and expen¬ 
sive. The obvious dilemma is how to re¬ 
turn the Australian electronic magazines 
back onto the straight and narrow. At 
present editors seem not able to make 
up their minds whether they are produc¬ 


ing a consumer guide or a true hobbi 
magazine catering for the true home 
constructor and the hobby professional. 

What is a true builder? A person who 
obtains the printed circuit board, then 
proceeds to patiently fill in all the holes: 
to fabricate or purchase a case accord¬ 
ing to choice; and to make it work. Re¬ 
sult: a unique project built from a 
magazine article. 

In turn, the magazines must place 
more emphasis on standard compo¬ 
nents. Avoid custom-built coils and 
transformers. 

Without doubt the magazines have 
lost their way to become by all appear¬ 
ances stooges of the kit manufacturers, 
pushed from behind to chum out an 
endless supply of gadgetry for the kit 
assemblers. 

Furthermore, the magazines are chas¬ 
ing each others tails. If, one produces a 
preamplifier they all will. Where has 
originality gone? Where is the newness, 
the ideas, the experimenting? 

Lastly, magazines should realise only 
a few hobbyist are well-to-do or middle 
class at best. All are battling, some are 
wageplugs, many are students or ambi¬ 
tious unemployed. The foregoing are 
the majority who buy or subscribe. 
Once these people are catered for sub¬ 
scription offers will overflow and allow 
magazines to be independent from kit 
manufacturers payola. 

M. Bortella, 

Derby, WA. 

Copyright a matter 
of conscience 

Because of the obvious difficulties of 
policing the copyright laws in the case 
of private copying of audio tapes it be¬ 
comes largely a matter of conscience. I 
think that before I copy a tape or 
record I should ask myself whether I am 
depriving the composer, artists and 
recording company of their rightful pay¬ 
ment. 

If I buy a cassette and make a copy 
for a friend, then I think this is clearly 
dishonest, but if there is a recording I 
particularly want and it is no longer in 
production or on sale I don’t regard 
copying it as very dishonest. 

Also, if I buy a compact disc and dub 
it on to a cassette to use in my car, then 
I don’t consider this as dishonest be¬ 
cause I have already paid the composer, 
the artists and the recording company 
for the right to enjoy it. 

The “law” of course is unlikely to 
agree with me. 

J.Emery, 

Bullcreek, WA. © 





































Compact Disc Reuieuis 



ELLY AMELING 


Belioz — Les Nuits D’ete 

Faure — Pelleas et Melisande 

Atlanta Symphony Orchestra conducted 

by Robert Shaw 

Telarc CD-80084 ODD 1985 

Playing Time: 49 mins 33 sec 

PERFORMANCE 

10 

SOUND QUALITY 


Berlioz was often regarded in his own 
lifetime by Parisians as being mad or 
wildly impractical with his mammoth 
works and gradiose schemes. His re¬ 
quiem called for four auxiliary brass 
bands and a chorus of four hundred, 
and his opera Les Troyers lasted four 
and a half hours! 

Likewise his use of very large orches¬ 
tras and extravagant programs such as 
the mighty Symphony Fantastique 
caused him to be ridiculed by the press 
at the time. 

However, contrasted with all this we 
have a considerable number of intimate 
works such as songs and vocal ensem¬ 
bles and this disc is a magnificent exam¬ 
ple of these songs which were originally 
written with piano accompaniment. 

It would be easy to run out of super¬ 
latives in trying to describe the voice of 
Dutch soprano Elly Ameling on this 
recording — powerful yet tender is a 
description that comes to mind. 

The other work on this excellent disc, 
the suite from Faure’s Pelleas et Meli¬ 
sande is a complementary contrast and 
is most enjoyable. The music was set to 
a play by Maeterlinck, which was de¬ 


scribed as moody, wistful and cryptic. 
Faure has expressed these moods well 
and many will be familiar with the 
fourth movement “Sicilienne” which 
was actually written before the rest of 
the music. 

Once again, superlatives are in order 
regarding the flawless technical quality 
of this all digital disc from Telarc and 
under my own very critical listening 
conditions everything was just right. Ex¬ 
cellent program notes and a libretto are 
provided. At $31.95, this disc is worth 
every cent. (R.L.C.) 



A SWINGIN’ SAFARI 


Bert Kaempfert and his Orchestra. 
Polydor International 825 494-2. AAD 
1962 

Playing time: 33 mins 

PERFORMANCE " 

9 10 

SOUND QUALITY 

^^^^3^ 5 6 7 8 9 10 


This little nostalgic evergreen will be 
familiar to many hifi buffs as it was the 
standard vinyl “demo disc” of the hifi 
shops in the sixties. I think Polydor 
have probably lost count of the number 
of millions this album has sold. New on 
CD, it has lost none of its charm and 
while some may describe the music as 
dated, it is great to have it preserved on 
CD. 

There appears to be nothing lost from 
the original except surface noise which 
is as it should be. Obviously this type of 
music does not have the dynamic range 
of classical music and there is some tape 
hiss but it does not mar the overall 
pleasure of this great fun music. 


One serious detriment though is in 
sufficient playing time, as there is plent; 
of room to include another full albuii 
of Bert Kaempfert. So at $28 for 3: 
minutes it is expensive fun music 
(R.L.C.) 



FLUTE & HARP 


The Romance of the Flute & Harp 
Thelma Own, harp. Philippa Davies, 
flute. 

IMP PCD-835 DDD 
Playing time: 59min 15 sec. 
performance! 

9 10 

SOUND QUALITY 

1 2 3 4 5 6 7 8 9 10 


There aren’t enough harpists or harp 
music discs around, are there? I’m very 
keen on the harp so when this album 
came in from Virgin Records I leapt on 
it like a man dying of thirst. 

It had one of my favourite harp 
pieces on it too, “La Source”, which 
added to the attraction. The surging 
restlessness of this piece is ideally suited 
to this instrument and on this album it 
is wonderfully played, as are the rest of 
the pieces, some of which are duets for 
the harp and flute. 

Some of the other compositions are 
“Berceuse” and “Impromptu” by 
Faure, “The Swan” by Saint-Saens and 
“Clair de Lune” by Debussy. In all, 
there are 14 tracks which are most en¬ 
joyable for relaxed listening. 

On the debit side, there is a surpris¬ 
ing amount of background noise and 
hiss, especially for a record which is 
supposedly all digital. The hiss is most 
apparent on headphones but also in- 


112 ELECTRONICS Australia, March 1987 





































tnides on loudspeakers. You can even 
make out traffic noise in the back¬ 
ground, in between tracks. So even 
though the performance by these two 
able players is well recorded, it is a lit¬ 
tle marred by noises that should have 
been well and truly eliminated for CD. 

Still, at the Virgin Records price of 
$21.99 it is a good buy. (L.D.S.) 



HANDEL 


Handel: Highlights from “Messiah”. 

The Scottish Chamber Orchestra and 
the Scottish Philharmonic 
Singers. Directed by George Malcolm. 
IMP PCD 803 DDD 
Playing time: 53 min 13 sec. 

PERFORMANCE 

1 2 3 4 5 6 7 8 9 10 


SOUND QUALITY 

123456789 10 


Every album of highights of the Mes¬ 
siah will always present the drawback, 
to a person who knows the work, that a 
favourite song will inevitably be omit¬ 
ted. This was the case here and so I was 
disappointed that “Why Do the Nations 
Rage so Furiously Together?” was omit¬ 
ted. 

In other respects though, this is a 
thoroughly pleasing album with some 
wonderful singing and the diction is 
very good. The sound quality is good al¬ 
though not outstanding as there is some 
analog noise (tape hiss?) present al¬ 
though it is not unduly obtrusive. 

Some of the 20 pieces included are: 
Comfort Ye My People — Ev’ry Valley 
Shall Be Exalted — And The Glory Of 
The Lord — For Unto Us A Child Is 
Born — I Know That My Redeemer Li- 
veth — The Trumpet Shall Sound — 
Worthy Is The Lamb That Was Slain. 

Again, at the price of $21.99, this is a 
compact disc that is hard to pass up. 
(L.D.S.) 



PAGANINI 


Violin Concertos 1 & 2 

Concerto for Violin and Orchestra No. 1 

in D major, Op. 6 

Concerto for Violin and Orchestra No. 2 
in B minor, Op. 7 “La Campanella”. 
Salvadore Accardo, violin. The London 
Philharmonic Orchestra conducted by 
Charles Dutoit. 

Deutsche Grammophon CD 415-378-2 
ADD 1975 

Playing time: 68 min 42 sec. 

PERFORMANCE 

123456789 10 


SOUND QUALITY 

1 2 3 4 5 6 7 8 9 10 


The first of Paganini’s concertos was 
written around 1818 when the composer 
was 36 and well established as a virtuo¬ 
so. The technical wizardry involved in 
the piece is staggering, even more so 
when you realise this composer was 
writing for himself as a virtuoso! Dou¬ 
ble stop thirds abound, chromatic in 
places, as well as mere octaves and glis- 
sando sixths. 

All this aside, the melodic side shows 
Paganini’s brilliance in creating very 
tuneful music influenced no doubt by 
Italian opera of his time. There is a 
very expressive adagio and the rondo-fi¬ 
nale has an airy character with a combi¬ 
nation of “ricochet” bowing and stacca¬ 
to. 

The second concerto is in slight con¬ 
trast as the demonstration of virtuosity 
is restrained, yielding to a more melodic 
style. However, by the last movement, 
virtuosity returns with a vengeance in 
the wonderful “La Campanella” — the 
little bell, which the composer uses to 
introduce each recurring rondo. This 
gypsy-like theme is mimicked by the or¬ 
chestra and in some of the soloists’ pas¬ 
sages with harmonics. 

These concertos are stunning show¬ 
pieces for virtuosos only and as such 


can leave an audience gasping. 

I am sure that is the least they would 
have done, for I feel that if these works 
were heard via an Edison cylinder and 
played as Salvatore Accardo does here, 
you would still be left musically 
stunned. 

This 1975 analog recording is in the 
very good class and the balance is an 
improvement on some of the other 
DGG’s I have reviewed lately. There is 
still a tendency to favour strings at the 
expense of woodwind and brass but 
with the works here the audible effect 
of this is less noticeable. 

At almost 69 minutes it is very good 
value for $28 and while there are good 
cover notes on the Concertos nothing is 
said of Salvatore Accardo whose per¬ 
formances on this disc are exceptional. 
(R.L.C.) 







CHOPIN 


John Ogdon Plays Chopin. 

IMP PCD 834 DDD 
Playing time: 73 min 25 sec. 

PERFORMANCE 

1 2 3 4 5 6 7 8 9 10 


SOUND QUALITY 

1 2 3 4 5 6 7 8 9 10 


If nothing else, this compact disc is 
outstanding for its playing time. It must 
be one of the longest playing CDs avail¬ 
able. The only other album I have come 
across which is comparable is a Denon 
CD which accommodates the entire 
Beethoven Ninth Symphony. 

Apart from the excellent playing 
time, this disc will be most attractive to 
people who like the works of Chopin. It 
is a collection of well-known favourites 
ably played by John Ogdon. The nine 
tracks include: Fantasy in F Minor, Op. 
49 — Berceuse in D Flat, Op. 57 (“Va- 
riantes”) — Barcarolle in F Sharp, Op. 
60 and Polonaise in F, Op 15 No 1. 
(L.D.S.) © 
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K\ Information centre 


Control system for 
petrol-electric locomotive 

I am building a miniature petrol-elec¬ 
tric locomotive in 5-inch gauge, and as 
part of the drive mechanism I want to 
operate the throttle of the petrol motor 
in direct relation to motor current. 

In the design, I have employed two 
12V lead-acid batteries connected in 
parallel, which provide the source to 
drive four DC motors via a variable 
mark-space ratio oscillator driven trans¬ 
istorised power controller. The petrol 
motor drives an 80 ampere automotive 
alternator, without regulator, to ’boost’ 
the batteries at starting, to then level 
off to a motor current of say 30 am¬ 
peres. 

To drive the locomotive, I have incor¬ 
porated a simple one-lever-operational- 
potentiometer which is moved from 
’stop’ to ’go’. What I now wish to do is 
operate the throttle of the petrol motor 
such that it ’revs up’ at starting, as the 
initial current hits the motors, but then 
taper off in speed as the motor current 
declines. 

I have purchased an aircraft model 
radio control servo mechanism with in¬ 
built operational amplifier. This device 
has a three-wire input and is fitted with 
a star type lever on top, which is nor¬ 
mally used to drive flaps, rudders, etc. 

What I would like to do is drive this 
servo, both forward and backwards, in 
direct relationship with an input voltage 
which I can derive across the motor 
power wiring (voltage drop) which 
amounts to 0-100mV from zero to full 
motor current. 

Would you know of the source of a 
circuit, or where I can find the design of 
a circuit which will accept 0-100mV DC 
range input, with sensitivity adjustment 
0-50, 0-100, 0-150mV via trimpot? It 
needs to drive the servo in a forward di¬ 
rection through 0 to 30/45 degrees as 
the voltage is increasing and in the re¬ 
verse direction as the voltage changes to 
decreasing. (P.P., Blackburn, Vic). 

• Your project sounds most interest¬ 
ing. As we understand it, you are at¬ 
tempting to build a miniature petrol 
equivalent of a diesel-electric locomo¬ 
tive. We have little knowledge- of servo 
motors but we assume that it could be 
driven by a conventional servo driver 


amplifier which is essentially the same 
as a direct-coupled audio amplifier 
which has flat gain down to DC. The 
Playmaster 60/60 power amplifiers 
would probably be as suitable as any 
and they could be adapted easily to run 
from a ±12V supply. 

On the other hand, we are not sure 
why you are taking the servo approach. 
Do you really need the bank of bat¬ 
teries? Couldn’t you just use the alter¬ 
nator and transistor chopper system to 
directly drive the traction motors? That 
way you could dispense with fancy 
throttle controls and have a more pre¬ 
dictable throttle response. 

Needs help using the 
frequency meter 

Recently I purchased a frequency 
counter kit from Dick Smith Electronics 
and, after putting it together, I can’t 
quite understand how it works. Do you 
have any more information on it. This is 
the counter that was in the December 
1981 issue of Electronics Australia. 

It seems to work, the displays all light 
up, but I notice that the decimal points 
don’t light up. When I put it on a cir¬ 
cuit to take a reading, the reading is 
way off. I put it on a circuit of about 
450kHz and the display reads 83414. 

I noticed in the assembly manual that 
sometimes you must invert the reading 
on a calculator. Do you have informa¬ 
tion how to do this, what number or 
constant or whatever to use? And do 
you know what kind of test leads to 
use? Will 50D coax work or must you 
use a special probe with a detector in it. 

I have never noticed any test leads 
for frequency counters in any of the 
electronics parts books. I sure do need 
some information on it, so as I can tell 
if I put it together wrongly or I am just 
not operating it the right way. Can help 
me on this? (J.G., Mineral Wells, 
Texas, USA). 

• First of all, we would like to point 
out that the Dick Smith kit version of 
this project is changed from our original 
design and differs in a couple of re¬ 
spects. In particular, DSE used common 
cathode displays together with the “B” 
version of the ICM7216 counter chip. 
They also redesigned the display PCB 
to make construction somewhat easier. 


Apart from that, the circuitry is virtu¬ 
ally identical to the original Electronics 
Australia design. 

The decimal points were not switched 
in our original design and a follow-up 
project in the July 1982 issue described 
the necessary circuitry to add this fea¬ 
ture. The modifications to the DSE kit 
version should be quite similar. 

You state in your letter that your 
DFM displays 83414 when you attempt 
to measure a 450kHz signal. Please note 
that, if you are trying to measure the IF 
stage of a receiver, the signal level may 
well be insufficient to give a reliable 
reading. The signal level must be at 
least lOmV for signals below 30MHz 
and lOOmV or more for signals above 
50MHz. 

In the IF stages of a receiver, the sig¬ 
nal level may superficially be more than 
sufficient to drive the frequency meter 
but the fact that the signal is amplitude 
modulated may cause the circuit to mis¬ 
read. 

An oscilloscope probe makes an ideal 
test lead for the DFM (you should be 
able to obtain one from your local elec¬ 
tronics store). Note that you should 
generally use such a probe in the “di¬ 
rect” mode. If you use a CRO probe in 
the 10:1 mode you will naturally reduce 
the input signal level to the DFM to a 
tenth of its value. 

Alternatively, for frequencies below 
1MHz, you can use either 50-ohm coax 
or screened test leads. 

The only time it is necessary to invert 
a reading is to calculate the signal fre¬ 
quency when the counter is operating in 
the period mode (ie, f = 1/T, where f is 
the frequency and T is the time in sec¬ 
onds). Note: the period mode is useful 
when making low frequency measure¬ 
ments below about 100Hz. 

The second part of our article on the 
frequency meter, in February 1982, 
gave useul information on calibration 
and using the unit. 

Needs sector delay 
in burglar alarm 

I have built the Multi-Sector Burglar 
Alarm described in the January and 
February 1985 issues of EA but have 
some queries. I only need one delay 
(for back door exit/entry). Can I con- 
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/ert one delay sector to instant? If so, 
low can this be done? I can leave one 
if the two delay sectors empty (not 
ised) if too much work is entailed. 

Can one instant sector be made to be 
m at all times (when the keyswitch is 
iff)? If so, how can this be done? I can 
eave all sector switches off except the 
me sector for panic/emergency 
switches. Alternatively, if too much 
ivork is entailed, I can leave it. (J.T., 
\vondale Heights, Vic). 

» It is quite easy to convert one of the 
ielayed entry sectors to an instant sec- 
or. In the case of sector one, all you 
lave to do is lift the cathode of D1 
rom the printed circuit board and con- 
lect it directly to pin 12 of IC7b. Simi- 
arly, to convert sector 2, connect the 
athode of D2 to pin 12 of IC7d. 

It is not practicable to modify the cir- 
:uit so that one instant sector is on 
when the keyswitch is off. We suggest 
instead that you simply switch off those 
sectors which are not required using 
switches SI to S8. 

Distortion in the 
modulated RF oscillator 

I have recently built this RF oscillator 
(described May 1979) and while it 
works, I am not sure its performance is 
totally correct. 

Firstly, should the output of the RF 
oscillator be a sinewave or should it be 
repetitive sine pulses? I am getting 
repetitive sine pulses. The dead time is 
not horizontal but increases amplitude 
(negative) in time. Is this correct? The 
amplitude of the RF changes with fre¬ 
quency as you say in the article, how¬ 
ever in my unit, the amplitude drops 
right off at the end of each range. Have 
you considered an AGC for this RF os¬ 
cillator? 

The audio oscillator part of the circuit 
produced a very distorted sine wave 
which was corrected by changing the 
2200 emitter resistor in the audio 
buffer stage to 4700. The oscillator fre¬ 
quency is 800Hz but I believe the fre¬ 
quency was originally meant to be 
400Hz (through using formulae). It can 
be changed to 400Hz by changing the 
0.047/u,<I> capacitor to 0.1/u<I> and the 
0.022/x<3> capacitor to 0.039/x4>. (P.B., 
Gordon, NSW). 

• From your drawings of the oscillator 
waveforms, it appears that the output of 
your RF oscillator is going into clipping. 
It is supposed to be an undistorted sine 
wave although simple RF oscillators of 
this type often do not have really 
“clean” waveforms. In this case, how¬ 
ever, it does seem as though the circuit 


is simply clipping which could be due to 
either excessive gain or insufficient sup¬ 
ply voltage. 

The first job is to check the values of 
the inductors on the drains of the FETs. 
If these are OK, try reducing the feed¬ 
back between the first two FETs (re¬ 
duce the 4.7pF capacitor). 

As far as the audio oscillator is con¬ 
cerned, we are not aware, after all this 
time, just what frequency was intended 
by the designer, however the modula¬ 
tion frequency in the original article was 
quoted at 780Hz. On this basis, your 
circuit is close to the mark. 

We agree that 400Hz or 1kHz has 
been commonly used for the audio fre¬ 
quency in amplitude modulated oscilla¬ 
tors and signal generators. It is a simple 
matter to change the frequency to 
400Hz as you suggest, but the difference 
between 1kHz and 800Hz is unimpor¬ 
tant. 

In fact, 400Hz was the conventional 
reference frequency used for telephony, 
audio and RF engineering up until just 
after WWII. Since then 1kHz has be¬ 
come more or less standard but there is 
nothing sacred about this figure. 

Lamp saver 
needs rescuing 

I recently constructed two lamp 
savers as described in the June 1986 
issue and while one appeared to work 
(at first) the other gave a light of con¬ 
stantly varying brightness. After a 
while, the first unit developed this same 
fault. 

I then checked the Notes & Errata 
columns and found the item in the Aug¬ 
ust 1986 issue re 1W zener diodes (un¬ 
fortunately, you didn’t say what effect a 
one watt zener would have). Anyway, 
as the ones in my kits were 1W types I 
changed them to 400mW types but with¬ 
out any noticeable result. I then noticed 
that R1 was running very hot. 

Can you please suggest what may be 
causing this problem? (J.G., Nairne, 
SA) 

The reason why 400mW zeners are 
preferred to the 1W types is that their 
“knee” characteristic is sharper and this 
gives better voltage clamping for the cir¬ 
cuit. If the 1W zeners are used, R1 
tends to overheat because the Triac is 
not triggered so early in each half-cycle 
(and so voltage is applied to R1 for 
longer periods). 

As to the fault in your units, it ap¬ 
pears likely to us that you have a com¬ 
bination of quite a high mains voltage 
input combined with an incorrect or 
high value for Rl. 
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Untouchable ballast 
resistor with TAI 

Having purchased a kit of parts for 
the TAI (transistor-assisted ignition) 
shortly after it was featured in the Feb¬ 
ruary 1983 issue of Electronics Austra¬ 
lia, it was not until recently that I was 
able to construct the unit and install it 
in our car. I am happy to report every¬ 
thing worked fine from first switch on 
but I would be happy if you could an¬ 
swer a few queries for me. 

Our car is a Toyota Crown 1971 and 
is in very good condition all over. The 
ballast resistor sits atop the ignition coil 
so installation of the TAI was easy. The 
ballast resistor is controlled by a relay 
which shorts out the resistor until the 
motor fires. 

This resistor has a resistance of ap¬ 
prox 1.4H and on normal ignition has 
very little increase in temperature and 
resistance. On TAI, it becomes so hot 
as to be untouchable and I have mea¬ 
sured its resistance up to 2.70. I as¬ 
sume this all happens because TAI 
draws a lot more current than normal 
ignition. 

On normal ignition the positive termi¬ 
nal of the coil measures approximately 
9V; on TAI it is approximately 6V. 
Could one assume a 33% drop in pri¬ 
mary voltage results in a 33% drop in 
secondary voltage and less voltage to 
the plugs? 

I obtained another resistor and par- 
alled it with the existing resistor. This 
brought the voltage (primary) for TAI 
up to about the same as for normal igni¬ 


tion and the temperature of the resistors 
to approximately that of running on 
normal ignition. Would these two resis¬ 
tors affect the working of the TAI or 
present any danger to coil? The coil 
does run hotter on TAI. 

Plug gaps, timing, etc were all to 
manufacturer’s specs. Your thoughts on 
this would be appreciated. All the best 
to EA for the coming year, I have been 
a fan of EA since Wireless Weekly days. 
(L.H., Toowoomba, Qld.) 

• Because the current drawn by the 
TAI is higher than for conventional 
ignition, the voltage drop across the bal¬ 
last resistor is also higher. This does not 
mean a 33% drop in primary voltage, 
because the coil current has had a 
longer time to build up. Hence the 
energy stored in the coil is much higher 
and the resulting available voltage and 
energy to the plugs will be consistently 
higher than for conventional ignition. 

You can leave the additional resistor 
in if you wish. However, it will give 
very little benefit and will cause the coil 
to run even hotter. On balance, we sug¬ 
gest you leave it out. 

Footnote to AM 
stereo requirements 

I was interested to note the letters on 
AM stereo in the information pages of 
the February issue and in particular, the 
letter concerning the use of a 3.58MHz 
crystal. It is not quite correct to suggest 
that the nominal crystal frequency 
should be exactly eight times the inter¬ 
mediate frequency. It should be about 


1kHz higher, to allow it to be pullet 
down to the exact frequency. 

In practice, for an intermediate fre 
quency (IF) of 450kHz, the AM sterec 
decoder’s crystal should be 3.601MHz 
Alternatively, for a crystal o 
3.579545MHz (the American colour T\ 
intercarrier frequency), the IF should b< 
447.318kHz; ie, 125Hz lower than th< 
figure of 447.443kHz which would b< 
expected. When the crystal is adjustec 
for the lock condition, then it will bt 
exactly eight times the actual intermedi 
ate frequency. 

Ultimately, better performance car 
be obtained from the Motorola AM 
stereo decoder by using a crystal, but i 
makes the capture range for the PLI 
(phase lock loop) much narrower anc 
therefore more critical to initially ad 
just. (W.S., Auburn, NSW). 

• That’s a good point which we hac 
forgotten. Since a crystal can only br 
pulled down in frequency, it makes 
sense for it to be slightly higher thar 
eight times the IF. Thanks for bringing 
it to our attention. 


Notes & Errata 

COMPRESSOR FOR COMPACT 
DISCS (May 1986, File l/MS/32): there 
is an error on the 86ms3 PCB. This con¬ 
nects the positive power supply 470juF 
capacitor (nearest the 7812 regulator) 
between the positive and negative un¬ 
regulated rails instead of between the 
positive rail and ground. The circuit will 
work quite happily in this condition but 
the voltage rating of the capacitor is 
being exceeded. 

To correct this, cut the track between 
the negative terminal of the 470/x F ca¬ 
pacitor and the “IN” terminal of the 
7912 regulator and then connect a short 
length of wire between the negative ter¬ 
minal of the capacitor and the GND 
terminal of the 7912 regulator. 

CAR BURGLAR ALARM (May 1984, 
3/AU/39): It has come to our attention 
that at least one kit seller has been sub¬ 
stituting 14584 Schmitt trigger ICs for 
the specified 74C14 or 40106. This will 
not function correctly because it has dif¬ 
ferent hysteresis levels. The symptoms 
will be incorrect exit and entry delay 
times, wrong flasher rate and different 
alarm frequency and modulation. The 
only practical solution is to change back 
to the specified 40106 or 74C14. 


Editorial ... ctd from p.5 

with no fraying of insulation? Are all connections tight? Is the main earth 
wire for your house wiring solidly connected to a metal pipe which runs into 
the ground? Huh? Can you answer that? And are some members of your 
family using portable radiators or hair-dryers in the bathroom? People have 
died recently in this situation. 

Further, are you using a two-core extension lead with your washing ma¬ 
chine? Do you have your stereo system down by the pool? Or do you put 
your half-finished glass of wine on top of your VCR? Your VCR or stereo 
might be double-insulated but if water is spilt over it the case could become 
live. Think about that. And be aware that dirt and grime on a double-insu¬ 
lated power tool may provide a conductive path from your hands to the live 
parts inside the motor. 

Don’t be complacent with electrical appliances. The life you save could be 
your own or your loved one’s. 

Leo Simpson 
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Do computers play 
any part in your 


FOR BUSINESS AND PLEASURE 


MAGAZINE 


A magazine for all computer users and enthusiasts, Your Computer 
has something for everyone — topical features on all aspects of the 
computing world, expert reviews of the latest software and hardware, 
up-to-the-minute information for business people, and even games 
and advice for hobbyists. 


NEWS 

Your Computer brings you all 
that’s interesting, innovative 
and inventive in the 
microcomputing world — news 
of products, plans and politics 
to keep you up-to-the-date 
with what’s going on in this 
fast-moving industry. 

REVIEWS 

The latest machines and 
software from all the computer 
manufacturers are reviewed 
each month in Your Computer. 
Keep informed about what’s 
available, and use our reviews 
to help you assess which 
products are right for you. 


TUTORIALS 

Your Computer’s tutorials include 
regular series on such popular 
subjects as the BASIC 
programming language and 
dBase 11, probably the 
biggest-selling database 
program of them all. Written by 
such well-known industry 
experts as Les Bell, they’re an 
invaluable aid to learning how 
to make computers work for you. 
PROGRAMS 

Y our Computer regularly publishes 
all kinds of programs written 
by both professional programmers 
and readers, and ranging from 
games to business uses, utlitities 
to additions and alterations to 
well-known programs. 


All Your Computer's articles are 
written in everyday English, 
not computer jargon, so even if 
you’re a beginner there’s 
something for you in every 
issue. And our regular columns 
on all the popular brands of 
microcomputers are packed with 
enough information to get any 
newcomer straight into the 
exciting world of computing. 

At $2.95 — less if you take out 
a subscription — Y our Computer 
is going to cost you a lot less 
than its overseas rivals — and 
provide you with the latest 
information on the computer 
scene in Australia at the same 
time. Look for it every month at 
your newsagent. 












E A marketplace E A marketplace 


ADVERTISING RATES FOR THIS PAGE 

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $40. Other sizes up to a maximum of 10 centimetres are 
rated at $20 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO NEAREST 
WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to issue date PAYMENT' Please 
enclose payment with your advertisement. Address your letter to THE ADVERTISING MANAGER, ELECTRONICS AUSTRALIA PO BOX 227 
WATERLOO, NSW 2017. 


FOR SALE 


AMIDON FERROMAGNETIC CORES: 

Large range for all receiver and trans¬ 
mitter applications. For data and price 
list and 105X220 SASE to: R.J. & U.S. 
Imports, P.O. Box 157, Mortdale, 
N.S.W. 2223. N.S.W: Geoff Wood Elec¬ 
tronics, Lane Cove. Webb Electronics, 
Albury. A.C.T.: Electronic Components, 
Fyshwick Plaza. Vic: Truscott Electron¬ 
ics, Croydon. W.A.: Willis Trading Co., 
Perth. 

EX-ABC AUDIO TAPES: y 4 " wide on 
IOV 2 " Standard metal spool $6.85. Ro¬ 
bust metal spool $12.85 7" spool $2.25. 
5" spool $1.25. Post extra. Also in 
stock V 2 ", 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd¬ 
ney. Phone (02) 331-3360. 

NEW RADIO VALVES: For entertain¬ 
ment or industrial use. Waltham Dan, 


96 Oxford St., Darlinghurst, Sydney, 
Phone (02) 331-3360. 

FIX-A-KIT : Repair/build your 

AEM/ETI/EA project for $10/hour (parts, 
P & P extra). NO CHARGE for kits that 
can’t be repaired (except P & P). Phone 
Cliff (02) 747-4675 or Steve (02) 633- 
5897. 

INTO RS232/DB-25 INTERFACING? 

Save money and make your own mini¬ 
testers, break out boxes, 2 way gender 
benders, etc. Plated through boards $5 
each, 4 way gender bender boards $16, 
256K printer buffer short form kits from 
$39, computer and printer switches 
$12, serial board for buffer $18. For 
more information send SAE to Don Mc¬ 
Kenzie, 29 Ellesmere Crescent, Tul- 
lamarine 3043. 

V«W RESISTORS — IV2C EA: Send for 
FREE samples and list containing other 
components at discounted prices. 
Steven Fox, PO Box 4, South Bexley, 
NSW 2207. 



MAKING YOUR MICRO WORK _ 

yearbook 

n.'/etf" 


Available at your Newsagent nowl 


Or simply send $4.95 plus $1.50 post and packing to 
The Federal Publishing Co, 

PO Box 227, Waterloo 2017 NSW. 


* NEW CONCEPT FOR LOW TOtTAOE PROJECT* 

COPPER FOIL TAPE: thin pure copper tape becked 
by special hi-tack adhesive. Current carrying capacity. 5 
amps, FULLY TESTED at 24- 


lmm...RRP $8.03 6mm...RRP $9.84 33 metre roll 

GIFFORD PRODUCTIONS 
PO Box 62, St Kilda, Vic 3182. (02) 534 3462 


DO YOU WANT TO BE A RADIO 
AMATEUR? 

The Wireless Institute of Australia, 
established in 1910 to further the 
interests of Amateur Radio, conducts a 
Correspondence Course for the A.O.C.P. 
and L.A.O.C.P. Examinations conducted 
by the Department of Communications. 
Throughout the Course, your papers are 
checked and commented upon to lead 
you to a successful conclusion. 

For further information, write to I 

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION) 1HB1 

P.O. Box 1066 

PARRAMATTA, N.S.W. 2150. 


GENERATE ELECTRICITY 
FROM THE SUN 

ARCO PV PANELS 


Provide power for pumping, lighting and 
refrigeration. Now only $8A/VATT. 

ELANTE PTY LTD 

382 CANTERBURY RD. 
SURREY HILLS, 3127 
Ph: (03) 836-9966 


PRINTED CIRCUIT BOARDS 

Minimum postage & packaging on all EA & ETI. 
Project PCBs. 

Catalogue 1976-85 (inc components $1.50. 
PCBs made to order — 48 hr prototype service. 
Bankcard/Mastercard. 

Acetronics PCBs 
112 Robertson Rd, Bass Hill 2197 
CO2) 645 1241 


R a dio Pty. ILi d 


Established 1933 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 
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OPEN FOR BUSINESS: 


Monday to Friday 8.30 am to 5.00 pm. 
Saturday Morning 8.30 am to NOON. 
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Ultrasonic burglar alarm 


Protect your home or car with our new Ultrasonic Burglar Alarm. It’s easy to 
build, offers reliable performance and is easy to install. It’s the perfect partner 
to the UHF Remote Switch described in January. 




Vintage radio restoration 

A real blast from the past this one! Vintage radio enthusiast John Hill gives a 
run down on restoring old valve radios and there are lots of photographs to il¬ 
lustrate. Not to be missed. 


12-240V inverter for portable CD 
players 

Build our new 12-240W inverter and you can run your portable CD player from 
your car’s cigarette lighter socket. Alternatively, you can power just about any 
other mains appliance rated up to about 15W. 


'Note: although these articles have been prepared for publication, circumstances may change the final content. 
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BOW SOLDERING 
SYSTEM 


Illuminated Temp, readout monitors 
actual tip temperature. 



INFINITELY ADJUSTABLE 200-470'C 

with zero voltage protection 

■3 



Screw type connector prevents 
accidental plug removal. 


Anti Seize tip retention design 
- reduced risk of thread seizure 
by removing locking nut to 
cooler end of barrel. 


30 Watt Soldering Pencil is an 

optional tool to replace 60W 
standard tool. Special miniature 
tips are available. 


Damaging Spikes and induced 

--likeh - — ^ 


tip voltages likely to damage 
MOS devices are virtually 
eliminated by Z.V.S.* circuitry. 

* ZERO VOLTAGE SWITCHING OF HEATER 

REPLACEMENT TIPS 

* FITTED AS STANDARD — ™- 



l 
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WANT MORE INFORMATION THEN CONTACT 


ROBCO EQUIPMENT (O' 


GERRAD & GOODMAN 























































NEW! 


Digital 

Pocket Multimeter 


Autorange 
Digital Multimeter 


Benchtop j 
Digital Multimeter' 


$16995 


NEW! 


Fold-up Autorange 
Digital Multimeter 


13995 


NEW! 


Clamp-On AC 
Ammeter/Voltmeter 


25-Range 

Fold-up Multitester 


A. NEW! A high quality instrument ensuring reliability, ac¬ 
curacy combined with easy handling. Has push button 
selection, memory, built-in transistor check, separate 
diode check mode and data hold. Measures to 1000V DC 
750V AC. 22-195 

B. NEW! Weighs only 80g yet offers full autoranging auto- 
polarity operation, audible continuitv-check mode 
Measuring to 400V AC/DC. 22-170 

C. Select a function and away it goes! Quick and accurate 
measuring up to 1000V DC, 500V AC. 22-188 


D. Small enough to insert into the tightest spaces 
Measures to 600V AC in 2 ranges, 300A in 5 ranges with 
pointer lock switch and test leads. 22-161 

E. Reliably accurate selecting suitable range automatically. 
Has audible continuity-test mode, overload and transient pro¬ 
tection, range hold switch, diode check mode, probe storage 
compartment, measures to 1000V DC, 500V AC. 22-193 

F. Conveniently folds automatically turning off when shut 

r,,l n «£ eS for best viewin g positions. Measures to 
1200V DC/AC. 22-211 


We Service What We Sell 


All multimeters come with 
test probes and manual. 

® Trademark of Tandy Corporation, 
Intertan Australia being a registered user! 
















